The SmartModem™ Family 
= Incorporating: 
| 21/23A, SA. 1200A, SA. 2400A, SA. 
123A, SA. 1234A, SA. 


; Intelligent RS232 Direct Connect Modems. 


es L111 
ic, ijjflgy (LL 


= 


User & Reference Manual 
— ISSUE 3 

December 1987 

© NetComm (Australia) Pty. Limited, 1987 


NetComm (Australia) Pty. Limited 


Intelligent Auto Dial & Answer 
RS232 Direct Connect Modems 


The SmartModem Family 


SmartModem 21/23 A, SA 
SmartModem 1200 A, SA 
SmartModem 2400 A, SA 
SmartModem 123 A, SA 
SmartModem 1234 A, SA 


User & Reference Manual 


Issue 3 December 1987 


SmartModem™ is a Registered Trademark of NetComm (Australia) Pty. Ltd. 
©1987 NetComm (Australia) Pty. Limited 


WARRANTY REGISTRATION CARD 


TO: NetComm (Australia) Pty Limited 
P.O. Box 284, 
PYMBLE N.S.W. 2073 
AUSTRALIA 
Tel. (02) 888-5533 
Minerva 07:DNC002 
VIATEL 288855330 
Telex AA27488 MODEMS 
Fax: 887-2839 
PRODUCT SmartModem Family 
MODEL (specify) SERIAL NO: 
NAME 
TITLE 
COMPANY 
ADDRESS 
POST CODE STATE 
COUNTRY TELE: 
TLX/EMAIL/MINERVA/SOURCE OTHER (specify) 
SIGNED DATE 


PURCHASED FROM 


ADDRESS 


DATE OF PURCHASE 


(Keep a copy of this plus the terms on the reverse for your records.) 


Page 2 


NETCOMM (AUSTRALIA) PTY LIMITED 
LIMITED W wT Version 2.1 03.1987 


NetComm (Australia) Pty Limited (“NetComm”) warrants this product against defects in matenals and workmanship for a period of 24 months from the 
original date of purchase to the original purchaser only. The warranty is valid only if the Warranty Registration card is retumed to NetComm. This 
warranty shall not apply in the event that the product has been used prior to its sale to the original purchasez. 


During the warranty period, NetComm will repair or replace (at its option) at no charge any components that prove to be defective, provided the defecuve 
component is retumed (shipping prepaid and properly packed) to NetComm. Proof of purchase date must accompany any request for warranty service. 


This warranty does not apply if, in the reasonable opinion of NetComm, the product has been damaged by accident, misuse, neglect or subjected to 
modifications other than those prescribed in this manual. 


This warranty is in lieu of all other express or implied warranties, statements or representauons except those warranties implied by statute, the restriction 
or modification of which would be void pursuant to that statute. 


In the event that this product should prove defective, your sole remedy shall be the repair or replacement of the defective components as stated above. 
NetComm will not be liable for any direct or indirect damages including but not limited to any lost profits or other incidental or consequential damages 
arising from use of this product. Some statutes do not allow the exclusion or limitation of incidental or consequential damages for breach of warranty 
implied by those statutes, so the above limitation may not apply to you. 


YOU SHOULD CAREFULLY READ THE FOLLOWING TERMS AND CONDITIONS BEFORE USING ANY SOFTWARE PRODUCTS COVERED. 
USE OF THE SOFFWARE PRODUCT INDICATES YOUR ACCEPTANCE OF THESE TERMS AND CONDITIONS. IF YOU DO NOT AGREE 
WITH THEM, YOU SHOULD IMMEDIATELY RETURN THE PRODUCT AND YOUR MONEY WILL. BE REFUNDED. 


NetComm provides this program and any updates provided to you under the terms of this license, and licenses their use in Australia and abroad. You 
assume responsibility for the selection of the program to achieve your intended results, and for the installation, use and results obtained from the program. 


LICENSE 

You may: a) Use the program on a single machine; b) Copy the program into any machine-readable or printed form for backup purposes in support of 
your use of the program on a single machine (certain programs, however, may include mechanisms to limit or inhibit copying); c) Transfer the program 
and license to another party if the other party agrees to accept the terms and conditions of this Agreement. If you transfer the program, you must at the 
same time either transfer all copies whether in printed or machine-readable form to the same party or destroy any copies not transferred: this includes all 
modifications and portions of the program contained or merged into other programs. 


You must reproduce and include the copyright notice on any copy, portion merged into another program. 


YOU MAY NOT USE, COPY, OR TRANSFER THE PROGRAM, OR ANY COPY, IN WHOLE OR IN PART, EXCEPT AS EXPRESSLY PROVIDED 
FOR IN THIS LICENSE. IF YOU TRANSFER POSSESSION OF ANY COPY OF THE PROGRAM TO ANOTHER PARTY, YOUR LICENSE IS 
AUTOMATICALLY TERMINATED. 


TERM 
The license is effective until terminated. You may terminate it at any other time by destroying the program together with all copies. It will also terminate 
upon conditions set forth elsewhere in this Agreement. You agree upon such termination to destroy the program together with all copies. 


WARRANTY 

NetComm warrants that the program will carry out the functions described in the User Manual accompanying same. If the program is found to be 
defective, NetComm will replace the program, provided the medium on which the program resides is retumed (shipping prepaid and properly packed) to 
NetComm. Proof of the senders license (eg: a copy of or reference to the Warranty Registration Card forwarded to NetComm) must accompany any 
request for warranty. 


UPDATES 

From time to time NetComm develops versions of the program containing improvements and modifications to prior versions. These new versions may be 
made available under license to all licensees of the program at NetComm's option. In such case you are entitled to obtain a license for a new version hy 
retuming the medium on which your program resides to NetComm (shipping prepaid and properly packed) with your cheque for any handling fee from 
time to time advised by NetComm. Proof of your license as stated in the above warranty clause must accompany any request for an updated version. New 
versions shal] be licensed to you upon the same terms and conditions as are contained in this Agreement. 


GENERAL 
You may not sublicense, assign or transfer the license of the program except as express!y provided in this Agreement. If any atternpt is made to otherwise 
sublicense, assign or transfer any of the rights dutics or obligations hereunder your License is automatically tenninated. 


This Agreement will be govemed by the laws of the State of New South Wales, Australia. 


Should you have any questions conceming this Agreement you may contact NetComm by writing to: 
NetComm (Australia) Pty Limited, PO Box 284, Pymble, NSW, 2073, Australia. 


YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREEMENT, UNDERSTAND [fF AND AGREE TO BE BOUND BY ITS TERMS AND 
CONDITIONS. YOU FURTHER AGREE THAT IT IS THE COMPLETE AND EXCLUSIVE STATEMENT OF THE AGREEMENT BETWEEN US 
WHICH SUPERCEDES ANY PROPOSAL OR PRIOR AGREEMENT, ORAL OR WRITTEN, AND ANY OTHER COMMUNICATIONS BETWEEN 
US RELATING TO THE SUBJECT MATTER OF TITS AGREEMENT. 
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Read This First 


Congratulations on your purchase of a NetComm SmartModem. You will find 
your SmartModem will open the door to a whole new world of communications 
to you. 


In this manual you will learn how to install and use the NetComm SmartModem 
on the personal computer of your choice. Together with a communications 
software package, the SmartModem lets you communicate with nearly any other 
micro, mini, and mainframe computer. Also, the SmartModem can be connected 
to printers, VDU's and mainframe hosts and let them use its many automatic 
features. 


What You Ni Know This Manual 


To use this manual, you should know how to use the keyboard and screen of the 
personal computer or terminal to which you will connect the SmartModem. If 
you do not know how to use the PC, read the manual that is appropriate to the 
device you're using. 


h is Manual Tell 


This manual is divided into seven units: 


Chapter 1 “What the SmartModem Family Does"; tells you what the 
SmartModem does and what hardware and software you need to use it. 


Chapter 2 "Installing and Testing the SmartModem"; tells you step-by- 
step how to unpack, install, and set-up the SmartModem. 


Chapter 3 "Using the SmartModem"; describes the ideas and concepts 
behind the design of the SmartModem. 


Chapter 4 "SmartModem Commands"; tells you how to use and control 
the SmartModem for asynchronous operation. 


Chapter 5 "Synchronous Operation"; indicates the commands and switches 
that are used to control the SmartModem in synchronous mode. 


Chapter 6 "Diagnostic and Test Facilities"; helps you to isolate problems 
with your communications link. 


Appendices “Data Communications for Beginners"; provides further 
information on using data communications. Also included are technical 
specifications, cable specifications and hints on resolving communications link 
problems. 


There is also a glossary at the end of the manual for terms that may be new to 
you. 
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What Th mbols Mean 


Throughout this manual, some terms may be used with which you are not 
familiar. These words are defined in the glossary. 


Helpful hints and interesting sidelights appear in boxes, like this: 


Cee eee meme eet eT SABER OREO SETH ER HEHEHE HEHEHE HEE EESES EEE HELE E EERE EHR EAR OH EED ER ERB ER EHH HE HEE EE OD 


Pham ee recat ete an ese seers eee seat eHaS eR BEE EO BS EEU TEED ETEREH EH EEE DED EBE DEH ED EEE EE ERE EE REDE D ED 


Warnings about potential problems and advice about how to avoid them appear in 
boxes like this: 


You'll also find notes in the margin that emphasize a point or refer to related 
information in another part of the manual. 


Read the marginal notes for quick reference 


irand Replacemen 


On the reverse of the second sheet of this manual are your Hardware & Software 
Warranties. Read them carefully. Basically they say this: If within 12 months of 
purchase, your hardware fails to function properly through some error on our part, 
we will repair or replace it at our option. If your software product fails and the 
failure is in the medium (eg: your diskette or EPROM), the above hardware 
warranty applies. If your software product fails by reason of faulty copying, we 
will replace the program on your medium. Faulty product should be returned to 
us postpaid and properly packed (see below) along with the following: 


1 Proof of purchase and/or license plus supply date. 

2 A description of the problem (and whose fault you think it is). 

3 Where a diskette fails to function properly, a description of the system 
on which the program is being used (amount of memory, peripherals 
attached, cards installed, etc). 

4 Your Warranty Card (if you haven't already sent it in). 


This warranty applies only to the original user, and does not apply to any product 
which has been used prior to its supply by any dealer or distributor. 


In the event that we receive no Warranty Registration card, no warranty service 
will be provided. 


After the 12 month period under the Hardware Warranty (in the event that the 
failure is not our fault) the hardware will be repaired or replaced, at NetComm's 
option, and the entire cost including shipment shall be to your account. A faulty 
diskette will be replaced (if returned post paid) for a charge of $25.00. Enclose 
$25.00 with your disk to avoid COD and shipping charges. 
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hipping Disk nd Eprom 


When mailing a diskette or EPROM, do not just put it in a plain envelope. Not 
even a padded envelope. The post has an awful tendency to bend and break things. 
You should sandwich the diskette between two pieces of corrugated cardboard and 
then put it in an envelope. Write the words "DO NOT BEND" on both sides of 
the envelope in a colour which stands out. Alternatively, you may purchase 
special diskette mailers from your local PC dealer. You should box your 
EPROM between two sheets of foam rubber and write the word "FRAGILE" on 
the box. 


NETCOMM strongly advises in order to avoid damage to your modem, which 
may in turn void your Hardware warranty, that updates to the SmartModem 
Program are carried out by NetComm engineers redubbing the EPROM on your 
behalf. Please return the entire modem, correctly packaged to NetComm. 


Software Updates 


Fill out and mail in the Warranty Registration card supplied with this product. 


If it becomes necessary for NetComm to provide a corrected version of your 
SmartModem Program or software, you will receive a letter describing the errors 
that are being fixed and any new features which you may get as a side effect. You 
may then send in your diskette, modem or EPROM and the new program will be 
returned to you. 


This card will also put you on our mailing list for new products and upgrades to 
the product. 


Comments and Suggestions 


If you have any suggestions for changes or improvements in the current product, 
or suggestions for a new product, just drop us a line. Your comments are always 
welcome. 


NetComm (Australia) Pty Limited 


P O Box 284 

PYMBLE NSW 2073 

AUSTRALIA 

Telephone = (02) 888-5533 
International = (+61-2) 888-5533 
Viatel = 288855330 

Minerva = 07:DNC002 

Telex = AA27488 MODEMS 
Fax = 887-2839 
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Chapter 1 


WHAT THE SMARTMODEM DOES 


In this chapter you will learn what the SmartModem Family does and what you 
will need to use it. 


Communicate with Many Computers 


The SmartModem lets your personal computer or terminal -- that is, any PC 
with a normal serial port or any simple interactive terminal -- communicate with 
almost any other computer. It is also ideal for host computers and Bulletin 
Board services. 


A "serial port" normally has a 25 pin 
connector and conforms to the "RS232” (or 
"V24") electrical definition. The serial port 
on the IBM AT uses a 9 pin connector. The 
serial port on the Apple Mac uses a “mini 
DIN" connector. 


This means that you get the use of several computers for the price of one. The 
SmartModem provides to one PC, the ability to connect to other PC's, various 
mainframe and mini computers, Data bases, Information Services, Electronic 
Mail services and lots more. 


IGENT MOD 


Your SmartModem is an intelligent modem, which means that it can both dial 
and answer your telephone. What makes your modem intelligent is its built-in 
microprocessor which lets it implement all of the communications between your 
computer or terminal and the computer that you are calling, with a minimum 
amount of effort from you. 


‘AT COMMAND COMPATI 


The SmartModem Family is particularly designed to be used with the enormous 
range of communications packages which use a standard RS232 Serial Port and 
in particular, the ‘AT’ industry standard command set (pioneered by Hayes 
Microcomputer Products in USA) to control the modem. 


Naturally, you can easily use packages which are not designed for the 'AT' 
commands; you can send the required commands directly to the modem. 


ASYNCHRON AND SYNCHRON 


The SmartModem family operate synchronously and asynchronously. 


Note: Some models have an ‘SA’ suffix; they 
have switches on the front panel. 
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In asynchronous operation the modem can automatically dial and connect out to 
Bulletin Board Systems, Electronic Mail, High Speed Telex, Videotex and other 
computers which use asynchronous communications, at speeds from 300 to 
2400 bps. 


The SmartModem family (except 21/23) allow connection of synchronous 
terminals to remote mainframe hosts (which are also operating synchronously). 
You can therefore dial and connect, in synchronous mode, from polled terminals. 


The 'SA' models allow manual operation via front panel switches. 


MULTIFUNCTIONAL 


The SmartModem removes the need to have different modems to communicate 
with different types of computers. 


This manual describes the whole SmartModem Family, which consists of ten 
members. The suffix on the model number indicates the facilities it supports. 
The list below describes the differences between the models: 


Meet the SmartModem Family 


The CCITT is a committee that defines standards 
used by Australian Telecom. ‘Bell’ are standards 
used in the USA. 


SmartModem 21/23A&SA - CCITT V21, V23, Bell 103 
- Synchronous! and Asynchronous 
- "AT" command compatible (in 
asynchronous mode) 
300/300, 1200 bps Half Duplex! 
and 1200/75 bps full Duplex 


operation 
SmartModem 1200A&SA : CCITT V22, V22 bis? 
2400A&SA Bell 103, 212 and 24002 


- Synchronous and Asynchronous 

- "AT" command compatible (in 
asynchronous mode) 

- 300/300, 1200/1200 bps Full 
Duplex and 2400/2400 bps Full 
Duplex operation 


SmartModem 123A&SA - CCITT V21, V22, V22 bis?, V23 
1234A&SA Bell 103, 212 & Bell 24002 

- Synchronous and Asynchronous 

- "AT" command compatible (in 
asynchronous mode) 

- 300/300, 1200/1200, bps Full 
Duplex, 1200 bps Half Duplex!, 
1200/75 and 2400/2400 bps Full 
Duplex operation 


(Synchronous in "SA" models only; 22400 FDX only in 2400 and 1234 
models) 
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All of these models offer the same basic facilities with each model supporting 
different combination of modulation speeds and types. This manual explains the 


differences that apply. 


WARNING: This Manual refers to SmartModem models released 
after May 1986 or which return a version number larger than 800 
from an ATI command in Verbal response mode. If you are not 
sure as to the applicability of the manual please check with your 
Dealer or NetComm. 


Keeping You Informed 


The SmartModem will, after connecting to a remote modem, respond with a 
CONNECT message that tells you the speed of the connection. This lets you 
change your terminal speed to match the modem and the originating terminal. 
Some up-to-date data communications programs will automatically select the 
same speed that the modem has found for connection. Read Chapter 4 about the 
"Response Codes’ and especially the extended Response Code set (the "ATX1" 
command). The modems use an internal speaker plus eight lights to further let 
you know what is going on. 


Im nt Fe r 
MODEM AND TELEPHONE 


The SmartModem is the link between your computer or terminal and the 
telephone socket. It replaces your telephone. You can still have a telephone, of 
course; one can be attached to the back of the modem. 


From here we will refer to the 
“SmartModem”. All features generally 
apply to all models. Where this is not the 
case the manual will tell you. 


AUTO DIAL, AUTO ANSWER 


The SmartModem takes care of the dialling, answering and disconnection of the 
phone line for you, especially if your communications program already has the 
ability to do this built-in. 


Portability and versatility are key features of the SmartModem Family. It is 
designed for Australian Telecom connection but it can communicate using US 


Bell standards. Those of you who travel a lot or dial around the world to 
communicate can go most places with the SmartModem. 


E JING SPEEDS, DATA FORMAT, ET 


The SmartModem is intelligent and does not need you to specify the speed of the 
data coming from the computer or terminal. Nor do you need to specify the 
character format (no. of bits, start bits, stop bits, parity). 

All these are established automatically by the SmartModem. 


To select 300 bps, set your PC up for that speed; to select 1200 set your PC up 
for 1200 bps. 
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SAVEABLE OPTIONS 


The SmartModem has also been designed to remove the frustration of 
configuring it to your particular requirements each time you use it. 


There are many options which have been set to sensible values in the factory. If 
you need to update these then you need only issue a command from your 
terminal. This avoids the requirement to become familiar with a myriad of 
minute DIP switches or "jumpers" located on a printed circuit board. These 
commands are issued in Asynchronous mode to the SmartModem. 


Once your SmartModem has been configured to your requirements, the "&W" 
command will store your selections so that when you next turn the modem on it 
will automatically be set the way you require it. Your configuration is stored in 
the SmartModem in an area known as the "non-volatile RAM" (Random Access 
Memory). This non-volatile RAM will store details even after the modem 
power is turned OFF. 


OUTSTANDING PERFORMANCE & THROUGHPUT 


The SmartModem uses the most recently developed modem technology 
available. There are three main features that ensure the best possible 
performance. Some of these only apply to the high speed modes: 


Automatic Adaptiv Fix mpromise Equalisation 


The SmartModem continuously monitors the characteristics of each individual 
connection and adjusts its performance accordingly. This minimises the effect of 
long distance connections or poor quality phone lines. 


igital Signal Pr ing (4 4 1234 onl 


The SmartModem uses high speed Digital Signal processors to control the 
modulation and demodulation. Also, the modem uses an "Integrated Analog” IC. 
This avoids the re-adjustments needed in older style modems due to age and 
temperature. The DSP/IA combination provides the flexibility and accuracy 
provided and ensures the modems’ remarkably low incidence of errors (‘Bit Error 
Rate" = "BER") exhibited, even over poor lines. 


Local & Remote Error Testing 


The SmartModem is capable of different self tests, which can be operated 
remotely and independently of the attached terminal, host or PC. If you are 
concerned about performance these tests will assist you to isolate the problem 
area. 


R nv r ffer 


This applies to the 21/23, 123 and 1234 SmartModems. If you select V23 1200 
bps the SmartModem adopts 1200/75 bps, i-e. 1200 outbound (to you from the 
host) and 75 inbound. Now, if your computer or terminal is then configured at 
1200/1200, the SmartModem automatically converts your inbound PC data from 
1200 bps to 75 bps (about as fast as you type) and buffers your data up to about 
50 characters. 
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Dumb Mode Operation 
The SmartModem can be used in mainframe connections where no modem 
intelligence is required. This facility is called "Dumb Mode". 
In this mode the SmartModem can be configured to give no response to traffic 
(commands or data) from the local DTE (terminal or mainframe/mini). To all 
intents and purposes it is like conventional manual (dumb) modems. 


The modem displays its responses to the local DTE by raising and lowering the 
various RS232 signals such as DSR, CD, RING etc. 


In Dumb Mode the "SA" SmartModems always respond to the front panel 
switch settings when establishing the connection. 


Telecom Approved 


The modems are fully approved by Telecom Australia. Authorisation Number 
C85/37/1310 (Telecom Australia). 


VY OU INO i 


Here's what you need to use a SmartModem: 


a a PC system with preferably at least one disk drive, and a suitable video 
display device, OR a Terminal or Host Computer. This must 
have at least one RS232 serial port. 


= an RS232 cable with a male DB25 at the modem end and a suitable 
connector for the PC's (Terminals) RS232 connector. 


* a normal Telecom voice grade telephone line, preferably not via a 
switchboard or PABX etc. Read Appendix F. 


Some old and very new switchboards may 
cause minor troubles. Check with your 
dealer or Telecom if you are unsure 


. suitable communications software package for your computer or 
terminal. 


If you want to print any data that you have received, you will need a printer. 
Check which models and interfaces are supported by your communications 
software package(s). 
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Im Ti Information 
Telecom require you are aware of the following:- 
| rdi ion_an ion of 
Modems In Dangerous Situations 


"The apparatus described in this Authorisation can only be located and connected 
to Telecom plant in normal commerical and domestic situations. Where location 
and connection is required in a dangerous situation (eg. High voltage power 
station) and the electrical safety protection limits of line isolation may be 
exceeded, separate approval must be sought from Telecom in each instance. 


li | iti i 
Facilities 


Telecom requires customers who have equipment which has repertory dialing 
facilities to be aware of their requirements when using this equipment. The 
following section is a reprint from Telecom Specification 1056, Issue 3. 


"Definition 


Repertory Dialler - A storage device which allows a telephone customer to store 
one or more telephone addresses (telephone numbers), and at any subsequent time 
to manually select a stored address (or addresses) which will then be 
automatically transmitted to the exchange line to originate calls on the Switched 
Telephone Network. 


Repetitive calling facilities shall comply with the following: 


(i) The facilities shall be manually initiated, and provision shall be made 
for the facility, once actuated, to be cancelled before the sequence of 
calls has been completed. 


(ii) the maximum number of calls in any automatic redialling sequence or 
sequential calling sequence where no manual action is required between 
calls shall be as follows. 


(a) Repertory diallers which do not incorporate service tone 
detectors - Three calls (the original plus two automatically 
initiated retries). 


(b) Repertory diallers which incorporate service tone detectors 
which will ensure that the line will be released after the receipt 
or otherwise of a service tone indicating the call will not be 
successful - Five calls (the original plus four automatically 
initiated retries). 

(iii) At the end of any unsuccessful call, there shall be an "Off Line" period 
of 60 + 10 seconds before the line is automatically looped to initiate 
another call to the same number. 


(iv) There shall be an "Off Line" period of at lease 2 seconds between two 
calls addressed to different numbers. 
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(v) An automatic redialling sequence in progress shall be automatically 
cancelled by:- 


(a) A successful call (indicated by an answer from a called party) 
made from a repertory dialler which incorporates service tone 
detectors, or 


(b) Any manual action of the caller which could cause a sequence 
in progress to be interrupted, e.g. using the associated 
telephone for normal call ar to take control of a call established 
from the repertory dialler. 


(vi) It shall be possible for the caller to use the repertory dialler to make 
single calls to any number stored in it without automatically actuating 
any repetitive calling facitlities with which the number called is 
associated." 
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Chapter 2 


INSTALLING AND TESTING THE 
SMARTMODEM 


Unpacking the Modem 


As you unpack your SmartModem package, check to make sure it contains these 
items: 


- the NetComm SmartModem; 

- this User & Reference manual; 

- the telephone connection cable; 

- the wall/floor mounted plug pack power supply; 

- a form supplied by Telecom Australia - "Application for Connection or 
Attachment of Apparatus to the Telephone System", also known as the 
"TS72" form; 

- Some models are supplied with a hand held push button phone. 


If any items are missing, contact the dealer or sales representative from whom 
you purchased the SmartModem. 


THE FRONT PANEL 


Figure 2-1 shows a front view of a SmartModem with a telephone on top of it - 
notice the indicator lights on the front of your modem. They let you know what 
the SmartModem is doing. There is also a speaker inside which also keeps you 
informed. 
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NOTE: Before you try to connect your modem or turn it on, take a minute to 
look over it and become familiar with it. 
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DIFFERENT MODELS 


As mentioned above there are different models in this family. Generally all 
models have a similar front and back panel. 


Only the Synchronous models, those with the "SA" suffix, have a number of 
configuration switches on the front panel. These are described in detail in 
Chapter 5 below. 


The operation and control of the modem is generally the same - the only 
exceptions are where certain commands and features are oriented to one particular 


model. Where commands and features are specific, this manual will tell you. 
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NOTE: If your model has switches on the front panel, you will need to read 
Chapter 5S. 


Figure 2-1. Front View of SmartModem ("SA" model). 


WHAT THE LIGHTS MEAN 


As you can see, there are eight (8) indicator lights on the front of your 
SmartModem. They indicate the state of the Modem, and they mean the 
following: 


TD Transmit Data: 
The modem is transmitting data. This indicator flashes as data is sent. 


RD Receive Data: 
The modem is receiving data. Each flash of the indicator represents data 
being received. 


OH Off Hook: 
When on, the modem has ‘lifted up the handset’ and is using the phone 
connection. Don't try to use the handset at the same time - you will 
corrupt the data. 


CD Carrier Detect: 
The modem has recognised a carrier signal on the line and has connected 
to it. 


HS High Speed: (except 21/23 models) 
This indicator is read in conjunction with the 22/22+ light, ie: 
If the 22/22+ light is ON while the: 


i) HS light is ON then the SmartModem is in V22 bis or 
Bell 2400 mode. ie: 2400 bps 

ii) HS light is OFF then the SmartModem is in V22 mode or 
Bell 212A mode ie: 1200 bps 
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If the 22/22+ light is OFF while the: 


i) HS light is ON then the SmartModem is in V23 mode, 
ie: 1200/75 or 1200 bps half duplex. 


ii) HS light is OFF then the SmartModem is in V21 or Bell 
103 mode ie: 300 bps. 


HS High Speed: (21/23 model only) 


i) HS light is ON then the SmartModem is in V23 mode, 
ie: 1200/75 or 1200 bps half duplex. 


ii) HS light is OFF then the SmartModem is in V21 or Bell 
103 mode ie: 300 bps. 


AA Auto Answer: (except 21/23) 
This light, if on, shows the modem is waiting idle, but will answer the 
phone if it rings. See the Section in Chapter 4 - "Answering Calls 
Automatically". This light flashes for the Self Test (see below). 
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RI Ring Indicate: (21/23 models) 
This light is normally off and flashes when the phone line is ringing. 
some 21/23 modems have this light marked as "AA" 


TR Terminal Ready: 
This light indicates that the computer or terminal is ready. (DTR is 
raised.) The modem will raise DSR to the terminal when a connection 
to a remote modem has been established. 


22+ Mode: (except 21/23 models) 
Refer to "HS" light description for details. 


The "22+" light is only called "22" on 123A & SA 
models. 


MR Modem Ready: 
This light is called "MR" on the 21/23 units; this means "Modem 
Ready". 


NOTE: Read the section in Chapter 5 on synchronous operation for details on 
how to configure the front panel switches if your model has them. The front 
panel switches are only applicable to the "SA" versions of the SmartModem. 
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Now turn your modem around and look at the back. This is where the action is: 


Two modular telephone jacks 
RS232 Data Cable Connector 
Eight DIP Switches 

Power Cable Connector 
ON/OFF Switch 


* © &£ & & 


NOTE: The volume control for the speaker in your SmartModem is located 
underneath. You can change the volume with a small screwdriver. Turn 
clockwise or counterclockwise to increase or decrease the volume. 
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Figure 2-2. The Rear Panel 


The Dip Switches 
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NOTE: This section is for advanced users. Skip it if you aren’t sure and come 
back to it later. 
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DIP’ means Dual In-line Package 


The eight position DIP switch allows you to override certain aspects of the 
modem ability. This means when you turn it off and on again, the DIP switches 
dictate certain settings must remain. 


NOTE: The DIP switches ALWAYS override the software status of the 
SmartModem. 


There are eight switches and they are preset in the factory. The factory (standard 
or default) settings are shown '*' thus below: 


The DIP switches are operational in synchronous mode as well as asynchronous 
mode. 
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The first four switches control and support attributes of the terminal when it is 
attached to the SmartModem. 


Switch 
Number Name Setting Meaning 


] DCD Override Up* | Modem supplies 
DCD on 
Connection. 
Down DCD 
permanently on. 


2 RTS/CTS Loop Up * CTS always from 
modem. 
Down CTS in response 
to RTS only. 


3 DTR Override Up * Terminal must 
supply DTR. 
Down DTR permanently 
on (supplied by 
modem). 


4 DTR/DSR Loop Up * DSR always 
supplied by 
modem. 

Down DSR is raised in 
response to 
DTR being 
raised. 


Switches 5 and 6 control the level of intelligence supported by the 
SmartModem. 


5 Auto Answer Up * Auto answer is 
enabled. The 
modem will go 
on-line in 
answer mode. 

Down Answering 
incoming calls 
and dialling is 
done manually. 
The modem will 
go on-line in 
originate mode. 
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NOTE: Switches 5 and 6 are only read by the modem when it is turned off then turned 
on again. 
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6 Dumb Mode ** Up* “Smart” Mode: 
The SmartModem 
recognises and 
responds to"AT" 
commands. 

Down "Dumb" Mode: 
The SmartModem 
is controlled by 
the front switches 
or by the stored 
settings. 


PTOrererrereeeere rere eee ee ee eee ee eee eee eee eee eee el 


** This switch is known as the "Dumb Mode” switch, because if the switch is 
down then the SmartModem no longer recognises "AT" commands. The 
operation of the SmartModem is governed by the position of the front panel 
switches (SA models) or previously saved parameters(A models). 


7&8 Unassigned 


DUMB MODE 


The SmartModem "SA" models are able to be controlled using both the 
intelligent "AT" commands and/or using the front panel switches. 


Setting the rear DIP switch 6 down disables the "AT" command recognition 
ability of the SmartModem, and therefore the modem will no longer recognise 
these commands. It is said to be in "Dumb Mode”. 


Dumb mode allows the "SA" SmartModem to be operated as a conventional 
manual modem. The switches on the front panel determine the required 
configuration. 


In this mode the SmartModem can operate synchronously or asynchronously, at 
various speeds and in originate or answer modes. Refer to the appropriate 
sections below in this chapter to ensure that your modem is correctly configured. 
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NOTE: For Dumb Mode operation, QUIET MODE ON "(Q1)" and ECHO 
OFF "(EQ)" may also be required. This can be achieved and permanently stored 
away in non-volatile RAM by performing "ATQIEO&W<CR> ". (See note on 
Quiet Mode below.) 
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Installing The Modem 


Setting up your SmartModem and connecting it to your computer or terminal is 
not difficult. The following list summarises the installation process described in 
some detail below: 


1. You may notify Telecom that you are connecting a modem to their 
lines. You may need to order a dedicated telephone line. 


2: Connect the modem to your computer or terminal with an RS232 
cable. 

3. Connect the power supply and switch power on (switch up). 

4. Double-check your completed installation. 

5. Run the built-in test to see that the modem is working properly. 

6. Then go on-line to your host or service. 


NOTIFY TELECOM 


Fill out the TS72 form and lodge it at any Telecom Business Office. This form 
once completed by you and then returned to you by Telecom is your permission 
for the connection or attachment of your SmartModem to the telephone system. 
Fill out the warranty page in this manual and mail it in too. 
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NOTE: We strongly advise you install a direct outside line for your 
SmartModem. If you wish to use an existing line we advise you get Telecom to 
install a "modem piggyback plug" (that’s what Telecom call it). 
Read Appendix F about PABX Switchboards and Commanders. 


ELECTRICAL CONNECTION 


You need to make three electrical connections to finish installing your modem: 


* Telephone connection to your modem. 
* RS232 connection to your computer or terminal. 
* Power connection. 


Telephon nnection 


In order for your SmartModem to communicate across the telephone lines, it 
must be properly connected: 


Plug the telephone connection cable into the modem. Use the modular jack (the 
RJ11 plug). Now insert the Telecom 605 plug into the Telecom wall outlet you 
have selected. 


Including a telephone in the circuit is optional. If you are using a phone line 


exclusively for modem communication, you may operate without a telephone 
connected. 
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A telephone will still work as it did before you attached your modem, except that 
the SmartModem is also able to answer the phone when you receive a call. 


WARNING: When the modem is on-line, you cannot use the 
telephone handset. The modem must return to command mode or 
hang up first. 


WARNING: As always, be sure both the modem and the 
computer are switched off before connecting them together. 


Plug the 25-pin D connector into the back of the SmartModem. Connect the 
other end of the cable to your computer or terminal using its RS232 serial port 
connector. 


Power nnection 


The SmartModem is supplied with a special transformer that operates from any 
240 V 50 Hz AC power source. The name plate on the SmartModem plug pack 
indicates the voltage, wattage and amperage ratings. 


1. Find the plug pack, with power cable attached, that was supplied with 
your modem. 

De Flip the modem on-off switch down to the OFF position. 

3. Plug the connector end into your modem. 

4 Plug the power module end into an electrical outlet. 


Figure 2-3. SmartModem with Connections Made 
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Testing Your Installation 


Your SmartModem responds to software commands typed by you or sent by 
your data communications program under asynchronous operation. The easiest 
and best way to test your installation is to run the SmartModem self-test 


procedure. 


NOTE: If you are unsure about the performance of this procedure, ask your 
dealer for assistance. 


SMe M ORE EEE THEE TERS EEEEOEOEESESES EHH EEEE EEE EHEE SHOUD EH HERE DEES EE EOESER OTE SETHE HE EHH BOE EEEDESEDERe BE eeADe 


To run the self-test, do the following: 


1. Turn on your modem. The 22+ or MR light on the modem front panel 
should illuminate briefly. The AA light may also illuminate. 

2. Turn on the PC and load the data commmunications program of your 
choice. 

3: Enter Terminal Mode. Don't select Auto Dial (just yet!). The TR light 


on the modem should illuminate. 


4. Type the modem command "AT Bn&T1" (where n is the number of the 
mode you want to test, from the range O to 15), then press 
<RETURN>. The letters "AT Bn&T1" should appear on the screen of 
your computer or terminal as you type them. 


The message CONNECT will be displayed on your PC screen. The 
‘AA’ light may start flashing. 


5. When you see CONNECT on the screen, type in a short message - 
anything you want. The letters should appear on the screen as you type 
them. 

6. Type in "+++", wait a while then type, "AT&TO" followed by 


<RETURN>. This will tell the SmartModem to finish its self-test. 
The modem responds with "OK". You are now ready to begin normal 
modem operation. 


IF IT N'TWOR 


If your SmartModem doesn't work the first time, go back and check your 
connections. Most problems can be traced to errors in installation. 


Go through the following checklist step-by-step: 


: Did you use the correct RS232 interface cable to connect your 
modem to your PC? 

: Did you turn on your modem, computer and monitor? 

a Did you connect your modem telephone cable to the Telecom 
wall socket? 

= Did you plug the modem plug pack cable into the modem? 
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= Did you plug the modem plug pack into the wall outlet? Is 
this also switched on? 
* Verify the setting of the DIP switches on the back of your 
modem. 
* Did you configure your terminal or PC communications 
program correctly? 
If the answer to all these questions is ‘yes’, and your installation still doesn't 
work, consult your local dealer. 
mi. n 


Sometimes you may need to adjust the volume of the speaker attached to your 
SmartModem. This is accomplished by adjusting a potentiometer on the 
underside of the modem (almost in the centre). 


Turn off the power, unplug the power supply, phone cable and RS232 cable. 
Use a small straight screwdriver to adjust the volume control. Turn clockwise to 
increase the volume; anticlockwise to decrease the volume. 


The SmartModem's Environment 


You can set up and operate your SmartModem in any reasonably clean, indoor 
location. It will work reliably over normal temperature ranges. You should not 
try to operate the modem outside. 


If you are using a television set as a colour monitor, avoid placing it too close 
to the modem. Your SmartModem is sensitive to EMR and RFI. 


EMR: Electro Magnetic Radiation. 
RFI: Radio Frequency Interference 


WARNING: Certain kinds of electrical equipment, such as 
television, radios, and motors can generate stray magnetic fields 
or radio signals that may cause your modem to lose or scramble 
data, if the equipment is placed immediately adjacent to the 
modem. 


The SmartModem's alloy case protects the modem adequately from dust and 
foreign objects, but it has little effect against liquids and vapours. Spilling any 
liquid on or inside your modem, or exposing it to chemical or solvent fumes, 
including steam from a coffee maker, can ruin your modem. 


WARRANTY WARNING: There are no parts inside your 
SmartModem that require any upkeep. Do not try to remove the 
cover. You may void your Warranty and may also void 
Telecom's "Permit to Attach". 
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Chapter 3 


USING THE SMARTMODEM 


This section previews the design concepts and describes the various commands 
you can use. These let you take advantage of all of the features and in particular 
control the Asynchronous functions of the SmartModem. 


NOTE: Almost any communications program that controls a modem using the 
industry standard ‘AT’ command set (popularised in the USA by Hayes) can 
utilise the features of the SmartModem automatically. You need not take any 
action until the connection is dialled, established and (in some cases) until you 
have automatically logged on to the host. 


The SmartModem is intelligent, it is microprocessor driven. It has its own on- 
board program which recognises certain command codes that you send it from the 
keyboard or by program. Using these codes it can set itself up and commence 
operation, based on the information you supply. 


NOTE: Once the SmartModem is on-line to your remote connection it is 
unable to accept any more command codes except the "escape sequence" (see 
below). Everything you type in or send under program control will be 
transmitted to the remote host. The modem can only accept further commands 
when it is switched into local command mode (by the escape sequence) or if the 
line is hung up. 


i See eee eee PS erePrererrrrerererre rr ire ee ee ee ee 


The SmartModem family implement a supersct of the Hayes (R) "AT" command 
format as defined in the US by Hayes Microcomputer Products Inc (for their 
2400 modem). A summary of the commands is given in Appendix G. A 
reference card showing the same information is packed with your modem. 
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Design Concepts eee 
R YNCHRON 


The SmartModem family has been designed to operate in both synchronous and 
asynchronous modes. Asynchronous autodialling is a standard feature in both 
modes. 


21/23A model doesn't support synchronous 

operation 
When the SmartModem is powered on it configures itself according to the 
previously saved options. These options tell the modem to either stay in 
asynchronous mode or switch over to synchronous mode when the connection is 
establishea. 


The SmartModem parameters are set up using an asynchronous terminal (even 
for the synchronous details). The parameters are set up in the factory to sensible 
values, but these may be altered to suit your requirements, and saved in the 
SmartModem's non-volatile RAM 


The SmartModem has a number of different methods of automatically getting 
into synchronous on-line mode, see the &M command in Chapter 5. The 
differences between them revolve around the autodialling method. 


Method 1 involves the SmartModem dialling in asynchronous mode and 
swapping to synchronous operation when the connection is established. This 
requires the computer or terminal to also be able to switch from asynchronous to 
synchronous. 


Method 2 involves the connection being established using a telephone handset to 
dial the phone number. The SmartModem is switched into synchronous mode 
by raising the DTR signal. 


The SmartModem is also capable of being controlled manually ("SA" models 
only). The Front Panel switches can be set to configure the SmartModem for 
differing speeds and synchronous or asynchronous operation. 


You should use "SA” models for synchronous 
applications as they often need to be manually 
controlled. 


These are all covered in detail in Chapter 5. The rest of this chapter covers 
modem control and Asynchronous operation. 


NON-VOLATILE RAM 


In order to simplify its operation the SmartModem has the ability to store details 
of its setup. These details can be retained even when the SmartModem has been 
powered off. They are stored in an area of the SmartModem called "non-volatile 
RAM" (Random Access Memory). 


After initial setup, every time the modem is powered on, or the reset command 
is issued, the configuration of the modem is restored from non-volatile RAM. 


The "&W" command is used to store the current configuration of the 


SmartModem. That configuration remains until the next "&W”" command is 
issued. 
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MMAND CONTR 


The SmartModem has two levels of operation - the local command state and the 
on-line state. When you turn the SmartModem on it automatically "powers up" 
in the local command state. Certain commands given by you or your 
communications program flip the SmartModem between local command and on- 
line states. 


Local command state allows the selection of options like echo, monitoring the 
speaker, and other control parameters. These are all described in detail below. 


On-line state is achieved by issuing a "dial" command ("ATD...."), in which case 
the modem goes on-line but as configured by earlier local commands. There are 
other commands to allow the modem to go on-line, for example, answer 
CAT. as 


Most modems need to be set up in one of two modes, Originate mode, when the 
modem originates a call and Answer mode, when it accepts an incoming call. 


The SmartModem, however, automatically selects Originate when it dials and 
automatically selects Answer when you issue the Answer command. This is 
also the default mode. 


Normally when it is switched on it will automatically answer when the phone 
rings. 
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NOTE: If you're calling a dumb originate only modem, you can set the 
SmartModem to reverse mode after you initiate the connection. 


To assist in controlling the SmartModem, it outputs response messages or codes 
to show what state it is in. These may be numeric or verbal for you or a 
program to inspect and act upon. (They may also be suppressed.) 


Whilst on-line the SmartModem cannot execute commands, it must be set back 
to local command mode first. This is done by entering the “escape sequence” and 
also occurs if the modem loses the phone connection. Figure 3-1 shows the 
paths between local command and on-line modes. 
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Power Up 


& 
Installation 


Asynchronous 
Command 


(Answer mode) K Originate mode) 


— Connection Established 
go back on line 
if already 
connected 


On-line 
Synchronous 
Mode 


On-line 
Asynchronous 
Mode 


Carrier lost or 
DTR goes low 


Cerrier lost or DTR goes low 


"+++" (Return to Command mode) 


Figure 3-1. Command State Paths 


Modem Commands 


A SmartModem command consists of a series of characters that control your 
modem in one way or another. The modem commands used to control your 
SmartModem can be grouped into: 


sg General Commands -- how to control the state of your 
modem and some of its characteristics. 


a Dial Commands -- how to get the modem to dial and connect 
for you. 

bs Answer Commands -- allow you to control the answering 
performance of your modem. 
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NOTE: To escape from On-Line mode wait one second, then type the escape 
sequence "+++", and wait one second. (This escape feature is disabled in 
Synchronous mode. See Chapter 5.) 
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Command String: A series of characters, usually 
abreviated, which order the modem to take a 
specific action. 


Modem commands are organised into a line of letters and numbers called a 
command string. The order in which the command string is typed determines the 
order in which the modem obeys the command. The modem won't execute a 
command string until you press <RETURN> (except for the Redial command 
and escape sequence). 


Unless otherwise noted "Carriage Return", 
"Return" and "Enter" all mean the same thing. 


COMMAND PREFIX 


You may generally enter commands in any order, but the letters "AT" must 
appear at the start of every command string (these stand for ATTENTION) and a 
Carriage Return must terminate the string. Commands may be concatenated into” 
one command line. 


NOTE: Modem commands are normally used only to switch between data 
modes, and to set control values that cannot be set in the communications 
program. 
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As mentioned above, the modem powers up in local or command mode 
automatically when it is turned on. You can tell when your modem is in the 
Command Mode when you see the response message "OK” or "NO CARRIER" 
displayed. 


The letters "AT" are used to start a new command string. Command letters and 
numbers should be typed together without spaces in between. Commands may 
be mixed in any order, provided the Answer, Dial and Reset commands are the 
last in the command string. 


Use <BACKSPACE> to move the cursor back and correct any errors. 
<RETURN?> is used to complete the command. 
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IMPORTANT: The letters "AT" must be typed correctly -- do 
not backspace, or the command may be ignored. 


Once the command has been entered it is stored in a buffer of 40 characters. It is 
then processed serially from that buffer. If you try to type in more than 40 
characters the buffer will overflow and you will get the message ERROR. The 
"AT", Carriage Return and any spaces are not included in the count of 40 
characters. 


Smee aes eeceeeerasssesHeeresessenatEsesereDeHeSeSesesensEHednusEYeseeesesaUnEEEeD 


NOTE: From here on"<CR>" will be used to indicate 
you should press the Carriage Return or Enter Key. 


Matching Dissimilar M An 


When power is applied to the SmartModem, the speed chosen defaults to the 
value previously stored in the non-volatile memory. The rates that may be 
stored include 300, 1200 and 2400 bps. "AT" commands may be issued at any 
of these speeds. Each time the SmartModem receives a new "AT" command line, 
the communications rate at which this command line is issued replaces the 
current default rate. When the SmartModem is on-hook (that is the line is "hung 
up") the active comunications rate will always reflect the rate at which the most 
recent AT command was issued, or the speed of the last conneciton. 


When the SmartModem attempts to establish a connection with a remote modem 
which is configured for a different communications rate, the SmartModem may 
automatically adjust its speed to agree with that of the remote modem in order to 
complete the connection. See the section called "Auto Ranging" below. 


If extended result codes are selected (see the "X" command in Chapter 4), the 
SmartModem informs the local terminal of this communications rate change by 
returning a CONNECT message at the communications rate of the last rate set, 
while showing the rate at which the connection is established following the 
CONNECT result code. 


For example, if the dial command is issued at 2400 bps, and the remote station 
is configured for 1200 bps operation, the local SmartModem establishes the 
connection at the 1200 bps rate, and returns the message "CONNECT 1200" to 
the local data terminal. The SmartModem transmits this message at the 2400 
bps rate. It then adjusts the rate at which it communicates with the local 
terminal to 1200 bps. It will no longer recognise data received from the local 
terminal at the 2400 bps rate. It is the responsibility of the local terminal to 
determine the communications rate from the CONNECT XXXX result code and 
adjust its speed accordingly. 
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WARNING It is your responsibility (or your program's) to 
ensure that you set the speed of the serial port to match that of 
the modems, once the connection has been made. 


Auto Ranging 


This feature is best described by example; the same principle applies to all 
models. 


The SmartModem 1234 attempts to answer at 2400 then, if it can't connect, at 
1200 bps and then 300 bps. Both BELL and CCITT standards are reviewed. 


The Auto Ranging capability now allows the SmartModem to automatically 
detect and connect to the vast majority of modems when answering. 


An "Answer" modem will connect to any normal (Manual & Auto) modem 
calling in. 


The "CONNECT XXXX" message will show the speed at which the modem has 
connected after which all messages and data transmitted to the locally connected 
PC, terminal or host are sent at that new speed. This is in conformance with the 
HAYES standard; all US software is compatible with this. 

The SmartModem 21/23 attempts to answer at 1200/75 bps and 300 bps. 


The SmartModem 1200 attempts to answer at 1200 bps, then 300 bps if it can't 
connect at 1200. 


The SmartModem 2400 attempts to answer initially at 2400 bps then at 1200 
followed by 300 bps. 


The SmartModem 123 & 1234 Auto Range over all supported speeds and 
standards. 


Read the section "Auto Ranging” in Chapter 4 below. 
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Chapter 4 


SMARTMODEM COMMANDS 


General commands are used to determine how the modem and computer 
communicate. Certain commands and options only apply to specific modes of 
operation. 


DEFAULT SETTINGS 


The DIP switches on the rear panel can be used to permanently (ie: after power 
off) modify the modem's standard settings. Where this Chapter refers to 
"defaults", this means the factory defaults and it assumes the DIP switches are 


set per Chapter 2. 


P N C) w, 


The Escape Sequence puts the SmartModem back to local command mode from 
on-line. Its format is fixed but the parameters may vary. 


The format is: Time Delay followed by a character entered 3 times, followed by 
Time Delay. The Default Time Delay is one second, while the default character 
is "+" (the 'plus' sign). 


To enter the Escape sequence, using the default values, enter the following: 


- Wait at least 1 second (after the last character was entered). 
- Type in +++ 
- Wait at least 1 second (before trying to transmit another character). 


You will know that you're back in local command mode when you see the 
modem respond "OK". The telephone line at this stage is not released; this only 
happens when the Hang Up command ("ATHO" - see below) is issued, or if the 
modem detects DTR dropping. 


The Time Delay either side of the Escape Characters is a protection mechanism 
to avoid the case where the three escape characters could be part of a message. 


WARNING: When in answer mode, it is recommended that the 
escape sequence be disabled or set to a value other than that used 
by the originator. See the section “Available Special Registers" 
later in this Chapter, Registers 2 and 12. 
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To return the SmartModem to on-line mode from local command mode issue the 
"O" command (letter O). Enter:- 


ATO or 
ATO0<CR> to go back on line 


ATO1<CR> 2400 bps only to go back on-line and initiate an 


equaliser retrain (only used if high error rates are 
encountered due to loss of equalisation). 


HAN MMAND "H": 


This command causes the SmartModem to hang up the telephone line. It is 
issued from the local command state after the escape sequence ("+++") has been 


issued. 
HO Hang up the telephone line (go "on hook"). 
or H 
Hl Pick up the telephone line (go "off hook"). 


This command is used to display the product identity and version number. 
Format is: 10 or I 

In display numeric response mode ("VO") the 21/23, 1200 and 123 models 

respond with "123" while the 2400 and 1234 models respond with "243". These 

responses are expected by some software applications. 


In display verbal response mode ("V1") full product identity is displayed. This 
information is often required when providing customer support. 


RESET COMMAND "2": 


The Reset Command is issued to return the SmartModem to a known state. It 
resets all of the registers and parameter values to the values which have been 
stored in non-volatile memory. Enter:- 

ATZ <CR> 


MONITOR ECH MMAND "E": 


When the modem is in local command mode this command can display the 
characters you type on the keyboard on your screen: Use:- 


EO (or E) turns OFF the command echo. 
El turns ON the command echo. 
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The 'B' command is used to determine the appropriate mode for the speed 
selected. 


NOTE: Ninety percent (90%) of users will only use BO, B1, B2. 
Only users who need sophisticated Auto Ranging or fixed mode operation will 
need to consider B3 to BIS. 


COPPA OE HEE HE HOH HTAHHHOTEEET HOSE HOOHRERESOHREH EES ESSE OEE SESE EEEOEEES OHSS EHSE EEF EHHESHHEHOH HE SED ET HASEB SE HE HEEOE 


If you select a "B" value, and then start dialling at a particular speed (i.e. you or 
your PC issue "AT" commands at 300, 1200 or 2400) the modem automaticaly 
adopts the mode shown in the "Originate" Column. For example:- 


BO + originate speed of 1200 = V23 mode 
B2 + originate speed of 300 = V21 mode 
B1 + originate speed of 1200 = Bell 212 mode 
B2 + originate speed of 1200 = V22 mode 


Command Auto Range Specification Originate Answer Sequence Note 


Setting ON/OFF 300 1200 2400 (Range Group Order) 

BO ON CCITT 21 V23 V22bis!' v23 vee! vai 
BI ON Bell 103 212 24001 veel var V23 
B2 ON CCITT 21 V222 V2abis 22! vat v23 
B3 OFF CCITT 300 (V21) 

B4 OFF Bell 300 (103) 

B5 OFF CCITT 1200/75 (V23) 

B6 OFF CCITT 1200 (V22) 

B7 OFF Bell 1200 (212) 

BS OFF CCITT 2400 (V22bis) 

B9 OFF Bell 2400 (2400) 

B10 ON CCITT 21 V23 V22bis! v23 —-v2t v221 
Bit ON CCITT 21 V23 V22bis! v21 23 v221 
B12 ON CCITT 21 V23 V22bis! v23  v2e2! vai 
B13 ON | CCITT vat v222 v2abis' vai v22!_—sva23 
B14 ON CCITT 21 V222 v22bis! vee! ve3 V21 
B15 ON CCITT 21 V222 v22bis! vee! vat V23 


1 means autorange V22bis, Bell 2400, V22, Bell 212, Bell 103 
2 means autorange V22, Bell 212, Bell 103 


Note: The following models only support the modes shown; 


21/23: 21, V23, Bell 103 

1200:  V22, Bell 103, Bell 212 

2400: 22, V22 bis, Bell 103, Bell 212, Bell 2400 

123: V21, V23, V22, Bell 103, Bell 212 

1234: 21, V23, V22, V22 bis, Bell 103, Bell 212, Bell 2400 
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This command controls the monitor speaker: 
MO turns the speaker OFF. 


Ml turns the speaker ON when going Off-Hook while dialling or 
answering. The speaker turns off when the modem recognises 
a return carrier tone from another modem. This is the default 
command. 


M2 turns the monitor speaker ON when going Off-Hook while 
dialling or answering and remains on until the line is 
disconnected. 


A Response Code is the message the SmartModem displays on your screen to 
prompt you to type commands or data, to report whether the telephone line is 
connected or disconnected, or to report an error. Each message has a number 


and/or a string attached to the code. 
VO or V displays numeric responses. 
Vi displays verbal (text) responses. 


See the section "Response Codes" below. 


lIET COMMAND "Q": 


This command either displays modem response messages on your screen, or 
suppresses them: 


Q0 or Q sends modem response messages to your monitor 
screen. (Quiet OFF.) 


Ql stops the modem from sending response messages to 
your screen. (Quiet ON). 


SELF-TEST COMMAND “&T": 


There are six forms of the "&T" command. These initiate the Local or Remote 
Loopback tests. The tests are designed to give confidence that the modems and 
telephone line connection are working satisfactorily. They are described in detail 
in Chapter 6. 


&TO halts any test currently in progress. 
&T 


&T1 starts a Local Analog Loopback test. This is carried out in 
accordance with CCITT standard V.54, L3. 


&T4 permits the local modem to grant a request from the remote 
modem for a Remote Digital Loopback (L2) test. 


&TS5 stops the local modem from granting a request from the remote 
modem for a Remote Digital Loopback (L2) test. 
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&T6 start a Remote Digital Loopback test according to CCITT 
Standard V.54, L2. 


Dialling Commands 


All Dial Commands are preceded by "D" , which causes the modem to interpret 
all numbers appearing after the "D" as a telephone number that it must dial. 
Certain characters act as further commands to modify the dial process, <CR> 
completes the dial command. 


POOH OS EOR SH SET SE EEEHE SHEESH SAHEEOH SESE OS SE SOL EESETEHEHHOEEEHHE ROSCOE CH THOS EHASEHEEREESOEHEHEEESASEEHEEHEREH EE 


with “AT”. 


CORSO THRE EASE RHEE EESEH ESOT H ASEH AEE TE CET ESCO HEE SEREEERESHOSCOHREEEED OHHH EES ES EOESOAHHHHEEHH EEE HSER ASEM OHS ED EE 


The SmartModem will automatically originate a telephone call in response to 
the dial command. The extra commands which are used to modify the dialling 


process are: 


ae Pause. 
Causes the SmartModem to pause for a predetermined time 
(usually two seconds - see Register 8) during the dialling 
sequence. Useful in waiting for an outside line after dialling 
through a PABX. 


, 


af Use Tone Dialling. 
oe Use Pulse Dialling. 


"R" Reverse mode. 
Puts the SmartModem into "answer" mode after firstly dialling 
an originate only modem. Must be the last character in the 
dial string before the <CR>. 


nee Return to command state after dialling the telephone number. 
Don't go online. Useful, for example, when in tone dialling 
mode to enter information like customer ID or password to 
banking services etc. 


NOTE: You must terminate the dial command with a Carriage Return to cause 
the SmartModem to correctly wait for a carrier signal. You can cancel the dial 
process by pressing any key at any time before connection on-line. The 
SmartModem automatically returns to local command state after a predetermined 
delay (usually 30 seconds - see Register S7) when no connection can be made. 


POPC ST OSH ES ETH TAAEHEHEH SHEET HHEHOL ES EHO AH EE EET OHEE EERE EE HOT HEHEH SORE ETE EHEEROERESEH OEE OE OH HEH OE SDE LEEH EEE EO 
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The format of the phone number is "nnn" where "nnn" is a string of characters, 
some of which may be valid SmartModem Dial Commands intermingled with 
the digits of the phone number, 


eg: ATD1234567<CR> 
that is, Attention, Dial the telephone number "1234567" then wait for carrier 
tone from the remote modem. If no carrier is detected the SmartModem releases 
the telephone line and outputs a NO CARRIER response code. If a carrier tone 


is detected, the CONNECT response code is output and the SmartModem goes to 
on-line mode. 


PAUSE": 


The comma is used to insert a pause (the normal pause is 2 seconds) during the 
dialling of a telephone number. This is most commonly used in dialling 
through a PABX to allow a pause whilst getting an outside line, 

eg: ATD9,1234567<CR> 
that is, Attention, Dial 9, pause 2 seconds, dial "1234567". 
TONE AND P E DIALLING "T" or "P": 


The SmartModem is capable of DTMF (Tone) and Pulse (Decadic) dialling, even 
intermingled within the same dial command, 


eg: ATDP9,T1234567<CR> 
that is, Attention, Pulse Dial "9", Pause, Tone dial "1234567" 
RIGINATING A CALL IN ANSWER MODE "R": 


The SmartModem normally dials in originate mode. The "R" command allows 
the modem to dial someone with an originate-only modem and after dialling it 
leaves the SmartModem in answer mode. 


eg: ATD1234567R<CR> 


that is, Attention, Dial "1234567" switch the SmartModem to answer mode 
(Reverse) and wait for the other end to transmit the originate carrier tone. 


| " ve 


The redial command, repeats the last "AT" command (surprise!). Generally it is 
used to redial the last telephone number dialled. "A/" is used in place of "AT" 
and no <CR> is required, 


eg: A/ 


The SmartModem can be forced to re-enter the local command state after dialling 
(without hanging up) by finishing the dial command with a semi-colon. This is 
useful, for example, when calling a phone order service or bank service. 
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After a connection is made, you may be required to use Touch-Tones to enter 
additional information (eg: customer ID, password). This is used commonly 
used throughout the USA. Example:- 


Type: ATD1234567;<CR> (dial telephone number and 
return for command) 

Response: OK 

Type: ATDT45678;<CR> (transmit ID number and 
retum for command) 

Response: OK 

Type: ATD1234;<CR> (transmit password and 
return for command) 

Response: OK 

Type: ATD4760;<CR> (enter transaction and 
return for command) 

Response: OK 

Type: ATH0<CR> (Hang up) 

Respo OK 


NOTE: Characters not in the above command set are ignored during the dial 
command; that is, no error message is generated. This allows punctuation (for 
example with spaces) in the telephone number for easy reading, 


eg: Enter ATDT 9, 1234567, <CR> 


Timing parameters in the dialling sequence (and elsewhere in the modem 
performance) are controlled by values assigned to special registers in the 
SmartModem. The function of each of these registers (SO through S27) and 
their default values are listed in the table "Available Special Registers" later in 
this chapter. They control Such parameters as length of time before dialling 
Starts, to wait for carrier, for the escape guard time, dial pause, etc. 


Use the "S" Command to change the values assigned to these registers. For 
example, if you normally have difficulty getting a dial tone, that is if the 
SmartModem begins to dial before the dial tone appears, then increase the value 
of the S6 register, 


eg: ATS6=3<CR> (Wait 3 secs before dialling) 


POSS ST EHO EHSESHHETHEHASEHHEHOHHEEHASEHEOSHHT OHO STEERS EHHS HES HEHEHE EREOHOEEHHHH SEER EES ETHEE SEDO BECO REEHESOOE 
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COMMAND FORMAT 
"T", "P" and "R" should be used from within the dial command. Other 
commands should be placed before the "D" command. If the command is 


terminated with a semi-colon, then additional commands may follow but must 
be terminated with <CR>, 


eg: AT M2 V1 DT 1234567<CR> 
The previous example instructs the SmartModem to: 


M2 keep the speaker on 
Vil send word response codes 
DT Tone Dial 1234567 


The SmartModem is automatically in Answer mode and unless it is: 
a) dialling, 


b) performing a local test, or 
c) switched off, 


it will "answer the phone” if a call is received. 


The section below describes the commands that change or alter the way the 
SmartModem answers incoming calls and goes on-line. Use these commands, 
for example, when you wish to dial into your computer from a remote location. 


CONTROLLING AUTO ANSWER: 


The SO special register controls the number of rings, if any, that must occur 
before the SmartModem answers a call. The register may range in value from 0 - 
255. 


S0=0 Do not answer telephone 
SO0=1 Answer on Ring 1 
SO0=2 Answer on Ring 2 


S0=123 Answer on Ring 123 


$0=255 Answer on Ring 255 


When the register is set to 0, the auto-answer option is not in effect. You may 
set the SmartModem so that it will answer on the first ring, the sixth ring, and 
so on. Often the telephone system will terminate an unanswered call after a 
minute or so. 


As long as the power to the modem remains on, the SmartModem answers the 
telephone call on the current value of the SO register. When power to the 
SmartModem is turned off and then on again, or a "Z" (reset) command is given, 
the SmartModem resets the default value of the SO register. 
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AUTO-ANSWER PROCESS: 


When the telephone rings, the SmartModem counts the rings and then answers 
(see SO register). The SmartModem then sends a carrier signal to the orginating 
(calling) modem and waits for the other modem to send its carrier signal. 


If no carrier signal is received from the originating modem within a specified 
time (usually 30 seconds), the SmartModem hangs up, sends a NO CARRIER 
response and returns to the local command state. 


If the carrier signal is received then the SmartModem sends a CONNECT 
response code and goes on-line. 


AUTO RANGING 


This capability allows the SmartModem to automatically detect and connect to 
the vast majority of modems, both Bell and CCITT standards, when answering 
an incoming call. ; 


The SmartModem (depending on the particular model) can now detect the speed 
of a modem which attempts to connect with it at: 


a ; 2400 bps CCITT and Bell 
- 1200 bps CCITT and Bell 
- 1200/75 bps CCITT 
- 300 bps CCITT and Bell 


The setting selected in the "B" register dictates the speed, sequence and timing of 
this Auto Ranging. 
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Command Auto Range Specification Originate Answer Sequence Note 
Setting ON/OFF 300 1200 2400 (Range Group Order) 
BO ON CCITT 21 V23 V22bis! v23  v2e! vat 
Bi ON Bell 103 212 2400! v2el vat V23 
B2 ON CCITT 21 V222 V22bis 22! vat V23 
B3 OFF ccitt 300 (V21) 

B4 OFF Bell - 300 (103) 

B5 OFF CCITT 1200/75 (V23) 

B6 OFF CCITT 1200 (V22) 

B7 OFF Bel 1200 (212) 

BS OFF CCitt 2400 (V22bis) 

BO OFF Bell 2400 (2400) 

B10 ON CCITT 21 V23 V22bis! v23  ~—-v2t v221 
B11 ON CCITT 21 V23 V22bis! v21 23 v221 
B12 ON CCITT 21 V23 V22bis' v23  v22! ~~ -vat 
B13 ON CCITT 21 V222 V22bis! v21 vee!  vae3 
B14 ON CCITT 21 V222 ve22bis! veel vas V21 
B15 ON CCITT 21 V222 v22bis! vee! vai V23 


1 means autorange V22bis, Bell 2400, V22, Bell 212, Bell 103 
2 means autorange V22, Beil 212, Bell 103 


Note: The following models only support the modes shown; 


21/23: V21, V23, Bell 103 

1200: 22, Bell 103, Bell 212 

2400: V22, V22 bis, Bell 103, Bell 212, Bell 2400 

123: V21, V23, V22, Bell 103, Bell 212 

1234: V21, V23, V22, V22 bis, Bell 103, Bell 212, Bell 2400 


For the modem to answer a call and attempt to connect with the remote modem 
in CCITT V22 mode followed by V23 then V21 (i.e. 1200, 1200/75 then 300 
bps) you would issue the following command before the incoming call was 
received: 


ATB14 <CR> 


The modem would attempt to connect with the remote modem for 10 seconds in 
each mode before hanging up the line. 


The value of the "B" command may be stored in Non-Volatile Ram, thus 
allowing the modem to always power up in the correct answer mode. Issue the 
command: 

AT&W <CR> 


when you have selected the mode you require. (This saves that particular mode 
setting,) See the Section titled "Write Current Values" below. 


The order in which the SmartModem attempts to detect the speed of the remote 
modem and the length of time it tries is also user modifiable. 


The order of the autoranging, through each range, is determined from the setting 
of the "B" command. 
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There are three (3) range "groups": 

RANGE SPECIFICATION SPEED 
1 CCITT V.21 300 
2 CCITT V.22 bis 2400 

Bell 2400 2400 
CCITT V.22 1200 
Bell 212A 1200 
Bell 103 300 
3 CCITT V.23 1200/75 


Vary the value of register "S11" to alter the amount of time spent in each range. 
Enter: 


ATS 11=n<CR> 
where n is a value from 5 to 20. 
e.g.: ATS11=15<CR> 


tells the SmartModem to spend 15 seconds attempting to connect in each range. 
See the Section "Available Modem Control Registers" below. 


WARNING: If you have difficulty in connecting using auto 
ranging, please see Appendix I. 


Register S11 specifies the time in seconds for the modem to attempt to connect 
to the carrier on the remote computer, in each range group. This register is 
known as the Autorange Detect Time Register. See also the &A command. 


NOTE: The autoranging facility may be stopped by specifying particular 
values for the "B" command. 


BOP OT EHTS HASSE SE SEDEEEEAERETETE SEC OTS ESE DEDEDE SRESEHESEESETECEE AR EHOADE ESO R ETOH HEHEHE SESE EEE EDO TEER EEE Oe 


THE ANSWER COMMAND "A": 


The Answer Command forces the SmartModem to answer the telephone without 
waiting for a ring, that is, answer immediately, eg: 


eg: ATA<CR> 
The SmartModem immediately answers a call (ie: “lifts up" the handset "off 
hook”) and waits for a carrier signal; it will not execute any command entered in 
the command line after "A". Additional commands must be placed before the A 
command. 


POMS SS HEHEHE SADE SE HEE HESHSEH ET HE SET EESAEHEEHE ERAT EHEEH OHHH EEE SHEESH TOTS SES ET OE DAES BORER ESEHRORD OH OAHEHERETER® 


SOSH SA HET HS SHS ETHER EH ES HERE EEE SEES OTESHHEHRHH RD ET CEE SH EE HESER HEH HE TOE ESSER ES DORRESHASH HH ODE MESHED EE EE EEO e® 
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In addition to the SO register, you have the option of adjusting the values of each 
register; the default values are summarised in the table, "Available Special 
Registers" later in this chapter. 


WRITE TO "S" REGISTERS "S=": 


This command allows any of the special "S" registers to be modified. The 
particular function of each register is described later in this chapter. 


Sn=p in = register number from 0 to 27 
p = register value from 0 to 255 

eg: Command - ATS4 = 10<CR> 
Response - OK 

" wt " nu . 


This command allows the special "S" registers to be read. The particular function 
of each register is described later in this chapter. 


Sn? n = register number from 0 to 27 


eg: Command - ATS0?<CR> 
Response - 002 ie: register SO 
OK has a value of 2. 


CORSO SESS ETE SO SEES EE SR SERET ETE ESTEE ES EEHHESESESE EES SEEES EERE ECER EES EESE SED ESSE HEE SACS EE ER ERE SESH OEE ED 


SRA e eRe TOE SESE SEO EO CASES OTES ESO HSH ETOH SHEESH EEE HSEH EOE ESE ES OREO HEE ESE EE OT ESE TERS OEE EERE RSE E SORE E RE OEE ES 


TENDED RESPON D MAND "Xx": 


This command is used to signal the result of a SmartModem Dial or Answer 
command. 


X0 Send the message CONNECT once a connection 
or X has been made. 


X1 The SmartModem sends the message: 


CONNECT - 300 bps 
CONNECT 1200 - 1200 bps 
CONNECT 2400 - 2400 bps 


as appropriate, after a connection has been 
established. 
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This SmartModem command is used to select between synchronous or 
asynchronous mode. Synchronous operation is covered in Chapter 5. 


&MO Asynchronous only Automatic operation. 
or &M 


&M1 Synchronous Mode, ie: Synchronous operation with 
Asynchronous dialling. In this mode the telephone call is 
dialled using the standard asynchronous method. When the 
connection is fully established the SmartModem is switched to 
Synchronous operation. 


This command controls the generation of guard tones. 


&GO The SmartModem will not generate guard tones. 
or &G 


&G1 Guard tones at the frequency of 550 Hz will be generated. 
&G2 Guard tones at the frequency of 1800 Hz will be generated. 


N | NN MMAND "Y" (V22, V22bi 
only); 


The "Long Space Disconnect" command _ is used to disconnect the SmartModem 
if it receives a continuous BREAK condition from the remote modem for a 
period of 1.6 seconds or greater. The local modem sends a BREAK for four (4) 
seconds and goes on-hook if it is sent the "HO" command, or DTR goes low, 
when Long Space Disconnect is turned on. 


YO Turn off Long Space Disconnect. 
or Y 


Yi Turn on Long Space Disconnect. 


CARRIER DETECT COMMAND "&C": 


This command gives the SmartModem control over the Carrier Detect signal 
(DCD) it issues. 


&CO Carrier Detect is always on. 
or &C 


&C1 Carrier Detect follows the state of the data carrier from the 
remote modem. 


WARNING: The DIP switches override this command. 
See Chapter 2, "The DIP Switches". 
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This command allows the SmartModem to override the state of the Data 
Terminal Ready (DTR) signal it receives. 


&DO The Modem ignores the terminals signal and acts as if the 
or &D DTR signal is always high. 


&D1 The SmartModem will operate normally following the 
terminals setting of DTR. The Modem will not Answer or 
Dial unless DTR is raised, whether in Asynchronous or 
Synchronous mode. 


WARNING: The DIP switches override this command. 
See Chapter 2, "The DIP Switches". 


ERATE TRANSMIT MMAND "&X": 


This command allows the SmartModem to nominate the source of the Transmit 
Clocks in synchronous mode, except in V.23 mode. 


&XQ The SmartModem generates the clocks on pin 15 and 17 of the 
or &X RS232 connector. Normal operating mode. 


&X1 Theclocks generated by the PC/terminal are received on pin 24 
of the RS232C connector and output on pin 15. This is 
known as external clocking. 


&X2 Clocks are received from the incoming data carrier signal of the 
host and are output on pin 15 of the RS232C connector. This 
is known as slave clocking. 


REA iY. A PARAMET MMA 
"&F": 


This command reads in the factory default values of the Special registers. 
The format is: &F 


The factory defaults are highlighted on the Quick Reference Card and in 
Appendix G. 


BOAR AMARA DOROTSO SE EEE HESS EEE OTS EESETOOH EE SEHEO EE SE OEE EOOEEEE SE HEE ER HE SET SESE ET EEE HEH ODES ES OHE HEE EOOED 


NOTE: The &F command should be followed by an &W command if you 
want to write the factory default parameters into non-volatile memory. i.e. 
AT&FAW. 


PEPER SRE AE DER AEEEHEHEESEHORORETHHE SHOES EE HEHEH HET HEH SESE SERED EET OR ESTED EE OE OEH HE SESE SEREH BEES HEB SASH OEE ES 
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WRITE CURRENT PARAMETERS TO NON-VOLATILE 


The &W command writes away the current Parameters into non-volatile 
memory. 


The saved parameters are restored after issuing the "Z" command or powering the 
SmartModem on. 


The format is; &W 
ANSWER TONE SEQUENCE "SA" 


The &A Command allows you to modify the Answer tone sequence performed 
by the SmartModem. 


This command may take the value of 0 or 1. The default value is 0. 
The format is: &An 


n=0 means that full Answer Tone sequence is performed on the 
first range but not on the second and third ranges in the order 
specified by the "Bn" command. 


n=1 means that full Answer Tone sequence is performed, on 
each range, in the order specified by the "Bn" command. 


e.g.. AT&A1<CR> 


indicates that full Answer Tone sequence is to be followed on 
all three ranges. 


TS/CTS SIGNALS | YNCHRON MOD 


The Clear to Send RS232 signal (CTS) is permanently raised by the 
SmartModem, except when the videotex mode of CCITT V.23 (ie: 1200/75 bps 
operation) is selected. 


When the modem is configured for V.23 mode only (ie: 1200/75 bps) the CTS 
signal is raised, except when the output buffer is full. When this output buffer 
(approximately 40 characters) fills, CTS is lowered until the buffer is partially 
emptied. Once more space is available in the output buffer CTS is again raised. 
Data should not be sent from the PC or terminal to the modem while CTS is 
low. 


Programs which are not capable of checking the status of this signal may lose 
data while the buffer is full. 
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IOS OSC COS a a i a i 


The modem Response Codes, output to the computer or terminal by the modem 
to show acknowledgement of commands, are listed below. 


Code Code 
(Digit) (Characters) Description 

0 OK Command line accepted 
and executed. 

1 CONNECT Carrier detected at 300. 

2 RING Ringing signal detected. 

3 NO CARRIER Carrier lost or not detected. 

4 ERROR Command line longer than 
40 characters. 

5 CONNECT 1200 Carrier detected at 1200/75 
bps, if V.23 selected; or at 
1200 bps, if V.22 or Bell 
212 selected. 

6-9 —— Not used. 

10 CONNECT 2400 Carrier detected at 2400 
bps. 
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Register Saveable? Value Default Function 

0 Y 0-255 Ol Answer incoming call at "p"th 
ring. (0 = do not answer. Modified 
by DIP switch in Dumb mode). 

2 Y 0-127 43 Decimal Value for Escape Code 

or Sequence. (A value of 255 will 
255 disable Escape Code sequence 

recognition). 

3 Y 0-127 13 Decimal Value for Carriage Return. 

4 Y 0-127 10 Decimal Value for Line Feed 
Character. 

5 Y 0-127 08 Decimal Value for Backspace 
Character. 

6 b 1-30 02 Wait time, for dial tone, in seconds. 

7 Y 1-60 30 Time, in seconds, to wait for 
Carrier. 

8 Y 0-30 02 Length of dial pause, in seconds. 

9 Y 1-255 12 Carrier detect response times (1/10 
second). 

10 Y 1-255 14 Carrier loss response time. 


Delay time after loss of carrier 
before hang up. Carrier loss to 
hang up delay is (S10-S9) in 1/10 
second. 


COOH O eae ea ee RHEE EH SERED SESE HE EEOE OEE OE EESE SESE ERS EHEERAHEHEREOHRH TERESA EEEHERERBEHESOHEEOE SE LESEBEDERERES 


NOTE: If you set "S10=255" the modem will not hang up the connection if 
carrier is lost. You must subsequently use "ATHO<CR>", or drop DTR. 


11 Y 1-255 10 Auto Ranging Detect Time 
(seconds). 

12 Y 3-255 50 Escape sequence delay time, 1/50th 
of a second. 

18 Y 0-255 60 RTS Loss Time Register (seconds) 
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Sample Commands 


Here are some sample commands. Look at them first then try them from your 
keyboard. (Terminate each command with <CR>.) 


Command Definition 


AT&T1<CR> Self Test Command. This is the command that 
starts the modem self-test procedure, checking that the 
modem is properly connected, turned on and 
functional. 


ATS0=6 <CR> This command string sets the SO register to answer a 
telephone call on the sixth ring. This is how you 
give yourself a chance to answer first when the phone 
rings. 


ATDP9, 1234567 <CR> ATTENTION command, Dial the following number, 
using Pulse and pause after digit 9 (eg: going through 
a PABX). 


ATEIMOV0<CR> ATTENTION command, Echo all commands, turn 
the speaker off and retum response codes as digits. 


ATQOE1DTO0,P00111,T714 7340221 <CR> This command string tells the 
modem to display all modem response codes and 
modem command characters on your screen and then 
dials an overseas (USA) telephone number using 
Tone, Pulse, and Tone dialling. 


ATS7=20S0=1V1M2DT9,,P01955 <CR> This command tells the carrier 
register S7 to wait 20 seconds for a carrier before 
hanging up. Then it tells the modem to answer the 
telephone on the first ring, display response codes as 
verbal messages on your screen, and leave the 
monitor speaker tumed on during data transmission. 


Note that Register Commands and General 
Commands may be mixed in any order between the 
AT characters and the D character that follows. The 
letter D always marks the start of the telephone 
number. The modem uses tone dialling to dial 9 - the 
number often used by private telephone exchange 
systems like PBX's to access the public telephone 
system (get the outside dial tone). 


The modem switches to Pulse dialling for the 
national VIATEL service. 


eooeeoeersaereseeeeeeeeeenesevnesreeeneeeraseeeene Teese ZeeEEseeeEeEEH ee eBEeBeeHeHR Ee eH ETE 


NOTE: Two consecutive commas in a command String cause the modem to 
wait four seconds (two per comma) for an outside telephone connection. 


@eeeveescresceeeresreseeeaeseeesvreseeereeesereeeoeseseereeeeeseeneoernevreeHeeoueaeeennaeeeenBnee 
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Chapter 5 


SYNCHRONOUS OPERATION & 
MANUAL CONTROL 


The "SA" models of the SmartModem family are all supplied with switches on 
the front panel. These switches enable you to control the SmartModem the 
"old" (conventional) way in both synchronous and asynchronous modes. 


All models except 2123A support full "AT" smart operation as well, for mixed 
synchronous and asynchronous operation. 


The following sections describe the various controls for synchronous operation 
and how to operate the modem manually. 


WARNING: This chapter is really only for expert use in 
connecting to Synchronous hosts or terminals. 


On the front of the SmartModem "SA" models there are 3 to 5 toggle switches. 
These switches support manual control over the modem. 


WARNING: The settings of the front panel switches are only 
operational when the rear DIP switch 6 is Down (Dumb Mode), 
otherwise these switches are ignored. 


The switches are: 
1 2 ITCH 4 onl 
UP CCITT V.21/V.23 300 or 1200/75 bps Full Duplex or 
1200 Half Duplex 
DOWN CCITT V.22/ 1200 or 2400 bps Full 
V.22 bis Duplex 


The '22' switch is called '22+' on the 
1234SA models. It will be referred to 
as the '22(+)' switch. 


LO & HI SWITCH (Not on 1200); 


If 2123/22(+) switch is UP (2123) then LO/HI switch functions as follows: 


Synchronous Operation 


UP 300 Full Duplex (V.21) Operation. 
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DOWN 1200/75 Full Duplex (V.23) 
1200 Half Duplex (V.23 Mode 2 
Synchronous) 


If 2123/22(+) switch is DOWN (22 or 22+) then LO/HI functions as: 
UP 1200 Full Duplex (V.22) 
DOWN 2400 Full Duplex (V.22bis) 


POPS HOHE TETOHR THEO HAASE SE TE TERS EHR ETHO ESOT SETS ESHEETS SEERSEEOOHERE TH CESEE STEED ETE SEES FEES REESE EeBTOHOEeEeTDES 


PO MHSR SHORE SERS SESE RE SEEEHEHSE HERES OH RESTO EST HE EE SOE EEEHEESOHOTE OS EH THESE SE EHETOCEHHEHH HE EHED SHEE EEE TECH EOD 


UP Answer. Connect with remote modem which 
is in Originate mode (Normally 
used when answering a call.) 

DOWN Originate: Connect with remote modem which 
is in Answer mode (Normally used 
when originating [dialling] a call.) 


UP Asynchronous Modem will only connect on-line 
to asynchronous hosts or terminals. 


DOWN Synchronous Modem will only connect on-line 

to synchronous hosts or terminals. 
TALK & DATA SWITCH: 

UP Talk Modem will not go on-line until 
switched to DATA. Used when 
manually dialling host or manually 
answering a call. 

DOWN Data When rear DIP switch 5 is also 


down (Manual Connect), the 
modem goes on line. This is used 
for manually connecting calls. 


When rear DIP switch 5 is up 
(Auto Answer) the modem will 
automatically answer calls. 


POOH MSHS EH SHEER EE TEHE HOH EEO ROST ASEH ESEEE OR ECHOEHEEEREHOREHH ESTES ET EH TEESE LESS EERE HES EHH OHHH EEE EHEO HE DORE 


NOTE: The front panel switch settings are read ONLY when the SmartModem 
is in "dumb" mode, ie: switch 6 on the rear Dip switch must be down. In 
“Dumb Mode" the switches, front and rear, override any software controlled 
parameters. 
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Synchronous Speed Range 


There are three speeds supported by the SmartModem Family for synchronous 
operation. These are: 


CCITT V.23 Mode 2 = 1200 Half Duplex only (2123SA, 


123 and 1234) 

CCITT V.22 1200 Full Duplex (1200, 2400, 
123 and 1234) 

CCITT V.22 bis 2400 Full Duplex (2400 and 1234) 


These speeds are selectable through the front panel switches on "SA" models, see 
the section Front Panel Switches above. 


They are selectable through the "B" command on "A" models. See Chapter 4. 
The term "half duplex", in this manual, refers to non-simultaneous bi-directional 
or "two way alternate” communication. 


- V23 Mode 2 - 


The SmartModem operates synchronously at 1200 half duplex 
in V23 Mode 2. 


- V22, V22bis, HALF DUPLEX - 


The SmartModem can simulate half duplex operation at these 
speeds. It does not switch the transmit carrier on and off, 
therefore in this mode, there is no line turnaround time, ie: 
there is instantaneous turnaround. There is no Request-to-Send 
(RTS) to Clear-to-Send (CTS) delay. 


CROSSE AAS ESES SESE SES SESE SEH OH EE SESOE HEE EH ES EEO SE EEEEHHESESER ESSERE SS ESEESHE SHH ET EE EET ES DOR DESE OEE EEE EODES 


NOTE: The term “half duplex" is sometimes used (in the context of 
asynchronous communications) to refer to a condition where characters, 
transmitted from a data terminal, are echoed back to the terminal by the host 
computer. Avoid the use of this term; use "echoplex" instead. 


POSH SCSAETOEHOHOSE HE SET OEEE HEE EE EH ECE SHHESEEHO SETAE SOHEE SESE EEREEEOE SETH SOE ESEEEESEHEHTERS HEED OD ATER EDESELEOS 


The SmartModems provide synchronous clocks. The transmit and receive clock 
signals are output to your PC/terminal on two of the pins of the RS232 
connection. 


Transmit clocks are output on pin 15, while the receive clock is derived from the 
receive carrier and output on pin 17. 


See &X command for transmit clock source. 
Quiet Mode: 
In asynchronous mode the SmartModem outputs messages such as "CONNECT" 


or "NO CARRIER" and echoes the commands which you type in. When 
operating synchronously these messages and echoing may not be required. 
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NOTE: It is strongly recommended that you select QUIET mode before you set 
the SmartModem into synchronous mode and save this mode in the 
SmartModem’s non-volatile RAM memory. 


To turn off echo and set the SmartModem into quiet mode the following steps 
should be taken. From an asynchronous terminal connected to the modem, type 


in: 

i) AT&F<CR> This resets the SmartModem to its factory default 
settings. Use this only if you want the factory 
default settings restored. 


ii) ATE0Q1<CR> Sets the SmartModem into Quiet and No Echo mode. 


iii) AT&W<CR> _ Stores the new settings away in the SmartModem's 
non-volatile RAM. When the SmartModem is 
powered on in the future it will operate using these 
settings until new parameters are stored in the non- 
volatile RAM. 


These commands may be entered as "AT&FEQOQI&W<CR>". 


NOTE: <CR> means the command must be followed by a Carriage 
Return/Enter key. 


CROP em ee Dee RE BOT Ee BESET E REDE R ED ESE SESE EERE ESE EE REP EMR HSER METRE KOE EET ESEH TEBE EET AM AEE AE TER AEH Ee ee ETA eH eH EEE NE 


nchron nchri nd - "SM" 


In dumb mode SmartModem "A" models will use the preset &M command for 
determining Asynchronous or Synchronous operation while on line. The "SA" 
models in dumb mode will use the front switch. 


In smart mode this command is used to select between Synchronous and 
Asynchronous mode when the modem goes on line. 


Format: 
&MO or &M Operate in Asynchronous mode. 


&M1 Operate in Asynchronous mode while off-line (for command 
recognition) and in Synchronous mode while on-line. This 
allows the asynchronous command "AT&M1Dnnnnnnn<CR>" 
to subsequently cause on-line operation in synchronous mode. 


When the &MO (or &M) command has been issued the SmartModem operates in 
the asynchronous mode. ie: the modem responds to the "AT" commands as 
specified in Chapter 4. Automatic dialling and answering are standard features in 
this mode. 


The "&M1" form of this command sets the SmartModem to operate 
synchronously when it goes on-line. However, until the modem goes on-line it 
will respond to all of the "AT" commands. This feature therefore allows the 
SmartModem to autodial the host asynchonously but to operate synchronously 
when connected to the remote station. 
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Many remote stations may not be expecting messages generated by the modem, 
SO it is suggested that the SmartModem is set to quiet, no echo mode. Send the 
command "ATE0Q1<CR>" before dialling; this stops PC/terminals/remote 
Stations becoming confused by messages such as "CONNECT". 


PO OOOH SOS ESCO AE HEEHSHESESEHEEESEEEHEEEESO SES OE SHOOESOTE ET EHE CHEERS ORHEESREOTHEEHEHEHH EHH OCEEHETED HSER TERED 


NOTE: Your PC or terminal must be capable of switching from 
Asynchronous to Synchronous operation on completion of the "ATD" 
command. 


SOPHO SEH SH SEH SHOE SORE OH EHS OOOH EHS HESS OEEH SEH ETEESEESSSH EOL EHEEH ETERS ETEH TEETH SETH HEESE HEH SESE OOH EO HE EHO ED 
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Manual Qperation 


Control of the SmartModem manually relies on both the front panel and rear 
DIP switches. From an operational viewpoint the only difference between 
synchronous and asynchronous modes, when setting up the modem, is the 
setting of the ASYNC/SYNC front panel switches. 


CO ew emt DRED H EB Aas eee OR ESHEETS OHH OS SEH CREE SHEED ED OBO RH ESSE EH SEO HES ERE EEA HH HERSEK OHHHH SORE R EH AEH OBER OBE OS 


NOTE: Remember that manual operation is only available when the 
SmartModem is in "dumb" mode. Rear DIP switch 6 must be down. 


POR m eee me we BRO Se HEHEHE SHEESH HESS ESSE SHEER HEHE RESCH HHBEHHHO HEH ES HEHEHE H HEH EHESEEE HEHE MEH LAH HEH HER ASAS ES 


USING THE FRONT PANEL SWITCHES TO DIAL: 


Table 5-1 describes the correct switch settings to manually dial using the 
SmartModem, taking advantage of the differing speeds and standards. 


DIP switch 5 must be down (Auto Answer disabled - Manual Dial) and DIP 
switch 6 must be down (Dumb - use Front Switches). 


When the front panel switches have been selected pick up the telephone handset 
and dial the remote station. The remote modem should answer. Raise DTR on 
your terminal if not already active. At this stage put the modem on-line by 
moving the Talk/Data switch to DATA. Hang up the telephone handset 
immediately to avoid data corruption from noise in the local environment. 


Speed 2123 LO ANS ASY TALK 
Required 22+ HI ORIG SYNC DATA 
300 
V21 ASYNC UP UP DOWN! UP UP? 
1200/75 
V23 ASYNC UP DOWN DOWN! UP Up2 
1200/HDX 
V23 SYNC UP DOWN * DOWN UP? 
1200/1200 
V22 ASYNC DOWN UP DOWN! UP Up2 
1200/1200 
V22 SYNC DOWN UP DOWN! DOWN UP? 
2400/2400 
V22bis DOWN DOWN DOWN! UP UP2 
ASYNC 
2400/2400 
V22bis DOWN DOWN DOWN! DOWN | UP? 
SYNC 

* = Ignored. 

1 = Normally, however, when originating (dialling) a call. if 


the remote modem is in "originate" mode then this switch 
needs to be UP. 

2= UP during manual dial, then DOWN when answer tone 
heard. 


Table 5-1. Manual Dialing Using Front Panel Switches 
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MANUALLY ANSWERIN A ING THE FRONT 
PANEL SWITCH 


Security is a prime reason to manually answer an incoming call, ie: verbally 
establishing the identity of your caller before allowing access to your computer. 


NOTE: Don't forget to put DIP switch 5 down and switch 6 down when 
operating in this mode. 


eer ee eee eee eee ee ee eee eee ee eee eee eee eee eee eee eee eee eee eee eee ee eee eee ee eee eee eee ee 


The front panel switches can be configured to allow for manual answering and 
connection. Table 5-2 shows how the switches should be configured. 


Having set up the front panel switches, when the phone rings pick up the 
handset and establish the caller's identity if required. Raise DTR on your 
terminal. Put the modem on line by switching the Talk/Data switch to DATA. 
Hang up the telephone handset immediately after switching to DATA. (This 
avoids corruption of the data from noise in the surrounding environment.) 


21/23 + LO/ ANS/ ASYNC/ TALK/ 


Speed 22(+) HI ORIG .SYNC DATA 
V21 Async UP UP up! uP up2 
V23 Async UP DOWN UP! UP up2 
(Viatel Only = Asymmetric Full Duplex, ie 1200/75) 

V23 Sync UP DOWN’ UP! DOWN UP2 
V22 Async DOWN UP uP! UP up2 
V22 Sync DOWN UP uP! DOWN UP2 
V22bis Async DOWN DOWN UP! Up up2 


V22bis Sync DOWN DOWN uP! powNn_ up2 


l= Normally, however, when answering a call, if the remote 
modem is in answer mode this switch needs to be DOWN 

2= UP until call received, then DOWN when answer tone is 
heard. 


Table 5-2. Manual Answering Using The Front Panel Switches 
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AUTOMATIC ANSWER IN DUMB MODE: 


DIP switch 5 on the rear panel of the SmartModem indicates whether the modem 
is to automatically answer an incoming call, when the SmartModem is in dumb 
mode. When Switch 5 is UP, this indicates the SmartModem will automatically 
answer an incoming call. Table 5.3 shows how the front panel switches should 
be set. 


For the SmartModem to automatically answer in dumb mode check that: 


~ The front panel switches are set as required (see Table 5-3); 
- DIP switch 5 is up (automatic answer enabled); 

- DIP switch 6 is down (dumb mode set on); 

- The Talk/Data switch is set to DATA; 

- DTR is raised for the incoming call to be connected. 


The setting of DIP switch 5 is only checked when DIP switch 6 is DOWN, ic: 
when the SmartModem is in dumb mode. The position of the front panel 
switches is checked when the connection is established. 


Ce ee ee ee ee eee eee ee eee eee ee ee ee 


Ce ee ema e cence se masr en ee ene ee eee es easter ete reresasesaerecenaeeese reeset ore enesecosenerenecane 


21/23 ~LO/ ANS/ ASYNC/ = TALK/ 


Speed 22(+) HI ORIG SYNC DATA 
V21 Async UP UP UP UP DOWN 
V23 Async UP DOWN UP UP DOWN 
(Viatel Only = Asymmetric Full Duplex, ie 1200/75) 

V23 Sync UP DOWN UP DOWN DOWN 
V22 Async DOWN UP UP UP DOWN 
V22 Sync DOWN UP UP DOWN DOWN 
V22bis Async DOWN DOWN’ UP UP DOWN 


V22bis Sync DOWN DOWN UP DOWN DOWN 


Table 5-3. Automatic Answering Using The Front Panel Switches 
| a YOUR CALL: 


When you have completed your on-line session your phone line will be 
automatically hung up when you set the Talk/Data switch to TALK, on loss of 
the remote Carrier signal or on DTR dropping from your PC/terminal 


When DIP Switch 5 is DOWN and if the SmartModem is left in DATA mode 
and DTR (from your PC/terminal) remains high then the modem will stay on- 
line when carrier is lost. Dropping DTR or moving the Talk/Data switch to 
TALK will hang up the line. If Switch 5 is UP (Auto Answer on) then the 
modem will Auto Disconnect. 


Ce i a er i ee er re re 


NOTE: You can tell if DTR is high when the TR light on the SmartModem is 
on. DTR is low if the TR light is off. 


er 
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The SmartModems are capable of operating synchronously without the operation 
of the front panel switches. Dialling must still be carried out using the 
telephone handset. 


The appropriate parameters must have been previously set up using an 
asynchronous terminal or PC. When the configuring is complete the parameters 
must then be saved in the modem's non-volatile RAM. The SmartModem can 
then be connected to a synchronous terminal for future use. 


POPE SO OSE SESH EE EH EERO EES HE SEES SEHEHESS OE SE EEE ET EH EHE HE EH OEE EE SEE HEE EOHEEHESEE OH OE SES HE HOO HEEB SHEDS E EE RORES 


NOTE: DIP switch 6 must be set UP for the SmartModem to operate in 
Automatic synchronous mode. If DIP switch 6 is down then the SmartModem 
will look at the settings of the front panel on "SA" models switches to 
determine its mode of operation. 


POOR OReEE OHSAS HE EE SEH EH SE HES OEESESHEHESE ETOH EEE EOE HEHE EE EH HES ER OES OO HESOCET EL CEE HH HEEHEH AEH EEE DEH ASO HE SEE BDEOE 


NOTE: Make sure that the telephone handset is on-hook (hung-up) while the 
SmartModem is on line. 


PESO SCC TEESE SEO SE OES EESS OER OH OEEERESEEE ES CESEE SESE OEE EE EE SES EHESECH SES SESE ET TESTES DESH HE EEE EH HEHEHE SESE DEDEDE 


The steps below detail how to configure the SmartModem for automatic 
synchronous mode: 


i) Select the appropriate mode using the "B" command, eg: "B5" 
selects CCITT V.23 Mode 2, see Chapter 4. 


li) Set the SmartModem into quiet mode, ie: 'Q1', see Chapter 4. 


ili) Turn off command echo, ie: "EO", see Chapter 4. 

iv) Issue the synchronous mode command, ie: "&M1", see earlier 
in this chapter. 

v) Save these configuration changes to non-volatile RAM, ie: 


"&W", see Chapter 4. 
These commands may be incorporated into one command string, ie: 
"ATBSQIEO&M1&W<CR>", should set up your SmartModem to operate at 
1200 bps half-duplex synchronous. 
Now, when this SmartModem is connected to a synchronous terminal or 
computer and DTR is raised by the terminal or computer the modem will be 
ready to automatically answer. 
Disconnection and Han f II 


In Automatic Synchronous mode a call is disconnected and hung up 
automatically when carrier is lost or DTR is lowered. 
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The SmartModem raises the RS232 signal Clear to Send (CTS) when a 
successful connection is established with the remote modem and the RS232 
signal Request to Send (RTS) is raised, ie: if RTS is raised before the connection 
is established then CTS will be raised by the SmartModem once a successful 
connection is made. 


Register S18, RTS (Request to Send) Loss Time Register 


This register controls the time that RTS may be low before carrier is lost and the 
call is terminated. 


When operating synchronously, at CCITT V.23 1200 Half Duplex, register $18 
waits for up to the number of seconds specified, between two blocks of data, 
before terminating the connection. The default value for register S18 (in 
seconds) is 60. $18 may take values from 0-255. 


If the time between two blocks being transmitted is greater than the value of 
$18, then S18 must be adjusted to be greater than this "interblock” time. This 
is applicable if the modem is at the remote or host end of the system. 


Leased Lin ration 


The suggested method of connection of a SmartModem to a leased line is as 
described below: 


i) Configure the front panel switches as appropriate for your 
connection. 


i) Set DIP switch 5 & 6 down, ie: put the SmartModem into 
‘Dumb' mode. 


iil) Put the Voice/Data switch to DATA. Make sure that the 
telephone handset is in the hung-up position. 


v) Raise DTR on the PC/terminal, to put the SmartModem on- 
line. 


While DTR is raised the SmartModem will attempt to stay on-line. While the 
above conditions are in force the SmartModem will remain connected to the line 
and will attempt to re-establish the communications link if it should be 
temporarily disconnected. 
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Chapter 6 
DIAGNOSTIC AND TEST FACILITIES 


IMPORTANT: Some of these facilities are only available in 
V22, V22bis mode. See Chapter 4. 


Failures in data communications links, usually accompanied by unacceptably 
high error rates or inability to communicate, may be the fault of either the local 
or remote terminal equipment, the local or remote modem, or the Telecom link. 
The SmartModem diagnostic and test facilities enable you to determine the 
source of the failure. 


All of the diagnostic tests must be initiated from the asynchronous command 
state. To use the Remote loopback test, a dialup or leased line connection must 
first be established. To return to the command state once the connection is 
established you will need to issue the escape sequence (see Chapter 4). 


The following tests are provided: 


1. Local Analog Loopback - tests the path which includes the local 
modem and local data terminal equipment. 


o2 Remote Digital Loopback - tests the path which includes the local data 
terminal equipment, local modem, remote modem and telephone circuit. 


NOTE: The Remote Digital Loopback conforms to a special CCITT standard 
handshake sequence. CCITT standard V_54 contains the specification. 


PSS OS SES SE ESO TOEE TET OEEASSHEEOE HER OSSOR ESOT SET EOREE SOSH ESSE EEE SEE SE DO CESEERERET EKER EERE RODEO HEBER EO eSOES 


A test may be terminated at any time by issuing the "&TO" command to the 
SmartModem. If the Local Analog Loopback or Remote Digital Loopback tests 
are being performed, you must issue the escape sequence to return to local 
command state before sending the "&T0O" command. Commands which follow 
"&TO" in a command line are ignored. 


&T1 LOCAL ANALOG LOOPBACK L3 


This test is used to verify the integrity of the path which includes the local 
modem and the local terminal equipment. 
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Asynchronous 


Terminal SmartModem 


pene Telecom 
Receiver Network 


Loop 


Figure 6-1. Local Analog Loopback. 


Example: 
Terminal AT&T1<CR> Start Test 
All good men come User keys in test 
to the aid of message. 
NetComm. 
+++ Escape sequence. 
Modem: OK 
Terminal: AT&T0<CR> End test. 
Modem: OK 


If the local SmartModem echoes the test message back to the local data terminal 
exactly as it was transmitted, then the local modem functions correctly. 


T6 REMOTE DIGITAL LOOPBACK 
Valid only in V.22, V.22bis, Bell 212A and Bell 2400 modes only. 


This test is used to check the local Data Terminal Equipment, the local and 
remote modem, and the Telecom link. The local terminal sends a test message to 
the remote station. The remote modem when properly conditioned will loop its 
receive data back to the local data station. The local data terminal can then 
compare the incoming data with its transmitted message to check the connection. 
If the data which is received does not match that transmitted, then either the local 
terminal, the local or remote modem, or the Telecom link is at fault. If this is 
the case, both local and remote stations may initiate Local Analog Loopback 
tests to further isolate the source of the problem. 


The terminal operator initiates the remote digital loopback test by: 


- establishing a connection; 
* returning to the local command mode by issuing the escape sequence. 
' issuing the "&T6" command once in the local command mode. 
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The local modem requests a Digital Loopback with the remote modem through a 
special CCITT standard handshake sequence (see CCITT Recommendation V.54 
for details). The remote modem automatically acknowledges the request if it has 
been conditioned to do so. The remote modem then loops the output of the 
modem receiver into the input of the modem transmitter to test the remote 
modem circuits. 


The SmartModem may be conditioned to accept a request from a remote modem 
for a Remote Digital Loopback with the "&T4" command (default). The 
SmartModem can be programmed to refuse such a request by issuing the "&T5" 
command. 


Local 
SmartModem 


Receiver 


Telecom 
Network 


Digital 
Loop 


Figure 6-2 Remote Digital Loopback. 


Example: 
After connection is established... . 
Terminal: +++ Escape sequence. 
Modem: OK 
Terminal: AT&T6<CR> Start Test. 
More good men come User keys in test 
to the aid of message. 
NetComm. 
+++ Escape sequence. 
Modem: OK 
Terminal: AT&T0<CR> End test. 
Modem: OK 


If the local SmartModem echoes the test message back to the local terminal 
exactly as it was transmitted, then the local terminal equipment, the local and 
remote modems and the telephone circuit function correctly. 
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&T4 GRANT RDL REQUEST FROM REMOTE STATION 


Commands the local SmartModem to grant or accept a request from the remote 
modem for a Remote Digital Loopback (RDL) test (default). 


TS DENY RDL RE TFROM REMOTE STATION 


Commands the local SmartModem to ignore (deny) a request from the remote 
modem for a Remote Digital Loopback test. 
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APPENDIX A 


D. mmunications For Beginner 
Here is a brief summary of key data communications concepts that you should 
understand. 
EQUIPMENT 


Data Communications is the exchange of information between two or more 
locations. Typically, one of the locations is a computer and the other locations 
are computer terminals. In the case of a PC, both locations - the PC and the 
host - are computers. 


Personal Computer 


or Terminal | g 


Telephone Lines 


(1) =Modem (n}— 


Host Computer 


Figure A-1. Connection to a Host. 


(From here on we'll call it the "terminal", whether it's a PC or a non-intelligent 
terminal. 


There are two ways to connect computers for communication: 


1. "Hard Wire" (sometimes called Direct Connect) -- where the computer 
and the terminal are in relatively close proximity (within 15 metres). 
With a hard wire connection the computers are connected by a cable. 


Zi Remote, telephone or modem connection -- where the computers are 
connected via a telephone line. A modem is needed for this type of 
connection so that the digital data can be transmitted over the telephone 
lines. 
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When connection is via a modem, 


- The modem converts the digital data that comes to it from the computer 
into analog (sound) signals that can travel over the telephone line, and 
converts the analog signals that come to it from the telephone lines 
into digital data that can be received by the computer. 


- Telephone lines carry the data, in the form of analog (sound) signals, 
from one modem to another. The telephone lines may be standard 
(switched), leased, or privately owned. Telephone lines may also 
interconnect to "digital packet” data networks such as AUSTPAC and 
MIDAS. 


PROTOCOLS 


There are several sets of rules for how to communicate with the host. Each set 
of rules is called a protocol. The protocol determines how data is sent across the 
communciations line between two locations. The PC is able to communicate 
with the host by emulating (imitating) the protocol used by terminals normally 
connected to the host. 


The signal coming from the PC then looks like the signal from any other 
terminal. 


Asynchronous protocols generally transmit the data as it is entered from the 
keyboard. "Bits" are wrapped around the data to tell the modem to start (prepare) 
for the character to come, and to stop (and wait) for the next. 


Some protocols communicate interactively, others transfer files. When you use 
an interactive protocol, each character is transmitted as you type it or when you 
press RETURN or ENTER. 


When you use file transfer protocols, you must prepare the data in advance and 
save it in files on disk, then transmit them a a batch to the host. 


You can use file transfer protocols to send one or a series of files from one 
personal computer to another. The data in each file must still be prepared in 
advance by your word processor, spreadsheet or database program. 


With synchronous protocols, the equipment at both ends of the communications 
line must synchronize with each other before data can be transmitted or received. 
This makes it possible for the equipment at the receiving end to distinguish 
individual data bits in the continuous stream of data sent by the equipment at the 
other end. 


Peripheral devices can receive data sent in two ways: 


1. Serial data has the bits that represent each character, following one after 
another. 


2. Parallel data is sent with all the bits for one character going in parallel 
down different pins on the connector. 


Nearly all data communication uses serial transfer; this is always so where you 
use modems to connect over the telephone network. 
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Some computers come with serial ports built-in and some do not. You must 
determine if your computer has such a serial port; check if there is a serial 
connector on the back of your machine. 


If you cannot find this connector on your PC, it is likely that you will have to 
buy one separately. For example, the IBM PC and the APPLE may not come 
with an RS-232 port. You may need to buy add-on cards that provide this 
facility. 


Nearly every terminal or 'glass teletype’ has a DB25/RS232 connector plus a 
number of switches to select various options for the RS232 serial output. 


DTE & DCE 


Also, there are two types of RS-232 connections. One type, called the Data 
Communications Equipment (DCE) and the other is called Data Terminal 
Equipment (DTE) It will be necessary for you to know which type is fitted to 
your computer so that you can purchase or construct the proper type of cable. 
The cable will be used to connect your machine to your modem. 


WARNING: PCs often use a female DB25 connector as their 
parallel printer connection point. Never connect your modem to 
the parallel printer port of a PC as you run the risk of damaging 
your equipment. 
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Data Format 


Data Speed 


Operating Modes 


Dialling 


Communication Mode 


Visual Monitor 


Audio Monitor 


Intelligence 


APPENDIX B 


Description 
Serial, binary, synchronous, asynchronous; odd, even 
or no parity. 


One start bit, 7 data bits, odd, even, mark, space or 
no parity, one or two stop bit (two if no parity). 


One start bit, 8 data bits, no parity bit, one stop bit. 


300 bits per second. 
1200/75 bits per second. 
1200 bits per second. 
2400 bits per second. 


The operating modes are as follows: 


Manual originate. 
Automatic originate. 


Manual answer. 
Automatic answer. 


Manual dial. 
Automatic dial. 


Touch-tone (DTMF) or rotary/pulse (DECADIC) 
dialling. 


Full & half duplex on two-wire switched telephone 
channels. 


8 (eight) lights (LED = Light Emitting Diodes) that 
display: 


TD = Transmit Data 
RD = Receive Data 
CD = Carrier Detect (DCD on) 


HS = High Speed 

AA = Auto Answer 

RI = Ring Indicate on 2123 models. 
TR = Terminal Ready (DTR on) 


22 = CCITT V.22 

(22+ = CCITT V.22 bis - 2400 &1234 models) 
(MR = Modem Ready on 2123 models) 
in-built speaker with volume control. 


Microprocessor with integrated ROM & RAM. 
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Modulation & 
Compatability CCITT V21 (FSK) ** 
Bell 103 (FSK) 
CCITT V22 Mode A (i, ii) and Mode B (i, ii, iii, iv) 
(DPSK) 
CCITT V23 Mode 1 & 2 (FSK) ** 
CCITT V22 bis * (QAM) 
Bell 2400 * (QAM) 


(* 2400 and 1234 models only, ** 123, 1234, 2123 
models only) 


Asynchronous signalling rates at 1200 & 2400 are 
+1% and -2.5%. 


FSK = Frequency Shift Keying 
DPSK = Differential Phase Shift Keying 
QAM = Quadrature Amplitude Modulation 


PP eee ene rer easesenreeEes aes ree aesenaenasscaseeesanseseunasees 


Receiver Dynamic 
Range 0 to -45 dB full-duplex. 


Transmitter Level -10 GB. 

Line Synchronisation Automatic Adaptive Equalisation (receiver), Fixed 
Compromise Equalisation (transmitter) [Fixed shared 
compromise, 21/23 only] 


Self-test and Loopbacks Modem performs Local Analog & Digital Loopback 
test or Remote Digital Loopback test on command. 


Telephone Line Two-wire 600-ohm, balanced telephone interface 
Interface meeting Telecom specifications. One Telecom 605 
type plug. 


Front Panel Switches Talk/Data 
("SA" models only) Async/Sync 


Ans/Orig 

Lo/fHi * 

2123/22+ ** 

(* not on 1200SA, ** not on 2123 models) 
DIP Switches 1 DCD Override 

Z RTS/CTS Loop 

3 DTR Override 

4 DTR/DSR Loop 

5 Auto Answer 

6 Dumb Mode 

7&8 Unallocated 
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Serial Data Interface 25 pin RS232 interface with female DB-25 connector 
on modem rear panel, wired as a DCE. 


PIN TION ABBREV. 
1 Frame Ground FG 
2 Transmit Data TXD 
3 Receive Data RXD 
4 Ready to Send RTS 
5 Clear to Send CTS 
6 Data Set Ready DSR 
7 Ground GND 
8 Data Carrier Detect DCD 
11 Answer/Originate * AO 
12 High Speed HS 
15 Transmitter Clock TC 
17 Receiver Clock RC 
18 Analog Loopback * AL 
20 Data Terminal Ready DTR 
21 Remote Digital Loopback * RDL 
22 Ring Indicator RI 
23 Data Rate * DR 
24 External Clock XCLK 
25 Test * TST 
(* not currently used) 

Power Supply Floor, desk or wall mounted plug pack. 240 V AC, ° 


50 Hz transformer to 9 V AC, 1 amp. 
Physical Dimensions 200 X 160 X 32 mm. 


Environmental The modem meets specification requirements, when 
operated under the following conditions: 


Operating - 


Ambient temperature: 0 to 40 deg. Celsius. 
Relative humidity: 80% max. with no condensation. 


Storage - 


Ambient temperature: -20 to +65 deg. Cel. 
Relative humidity: 95% max. with no condensation. 


Telecom Approval Authorisation Number C85/37/1310 (Telecom 
Certification and Australia). 
Compliance 
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Th I ification 


This diagram shows you the cable to connect the SmartModem to your PC's or 
terminal's serial RS232 port. It is a "straight through” cable and does not 


contain a crossover. 
1 FG 1 
2 TXD > 2 
3 4 RXD 3 
4 RTS > 4 
5 4 CTS 5 
6 d DSR 6 
7 GRD 7 
8 q DCD 8 
11 A0# » 11 
12 4 HS 12 
15 4 TXC 15 
17 4 RXC 17 
18 AL# » 18 
20 DTR > 20 
21 RDL* > 21 
22 4 RI 22 
23 DR# > 23 
24 XCLK > 24 
25 4 TEST # 25 


Figure C-1. The Cable Connection. 
Notice that the convention of DTE & DCE indicates you should have a male to 
female cable, though this may vary from PC to PC and terminal to terminal. 
You certainly must use a male-ended cable to plug into the modem. 


(* Not currently used) 
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Troubleshooting Tips 


Most of the problems with your modem will occur during installation. Check 
this carefully. 


CHES SH SSHHSHSHHSHSHHSHSHSHHSHHSHSHSHHSHHSHSHSHHSSHSHHHSHSHSHHHSSHHSHOHSESHHHEHHEHEHHEHEHSHEHHE HEHEHE HEHHEHHH OD 


IMPORTANT: This is not a repair procedure. Modems 
requiring adjustments not covered below should be returned to 
your dealer for service. 


SHSSSEHSHHSESHSHSHHEHSHHESHSSHH SHES SHH SHHSHESSSHEHSHEHSHSHHSSHEHSHEHHHSSHSHSHHSHHSHSHSSHHSEHRHEHHE EES EHH OE 


COSSSHHSSHSHSSHSHSHHHSHHSHSHSHHSHSHSHSHHEHSHEHEHHOEHSEHSHSHHSHHSHEHHEEHHSSEHHSSHHESHSHSESHEHHSSOHHEHHSHEH OE OHEOHHEOE 


WARNING: Do not remove the modem case. The modem has no 
parts within the case that you can service. Removing the case 
may void your warranty. 


SSCSSSHESSEHSHSSHEHSHSHSHSHEHSHSHHSHSEHHSHSHEHSHSSEEHHSSHSHS HEHEHE HHSHSEEEHEHEEHHSEHHESESHEHSEHHEHSHEE SEH HOD 


Sending and receiving data requires more than a modem. Your PC is part of a 
system that includes a telephone line and another computer system. You can 
solve some operating problems by checking your programs and adjusting your 
modem - you cannot solve problems caused by the telephone line or the other 
computer system. 


TH ICK FIX LI 


You can solve most problems by checking the following things: 


Recheck each cable, even though you may be sure 
that they are plugged in properly. Do not try to 
clean jacks or connectors 


1. Check to see that all cables connected to the modem are securely 
connected at both ends. 

ba RS232 cable - connected to the modem and to the correct serial 
port on your PC or terminal? 

* Modem Power cable - connected to the modem and the plug 
pack plugged into the wall power outlet? Is the wall plug 
switched on? 

- Telephone cable (the one that came with the modem) - 


connected to the modem and the telephone wall socket? 
2. Check to see that the PC program and the remote computer system 


have each selected the same speed PPS‘ or baud), data bit selection 
(either 7 or 8 bits) and parity. 
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3. Make sure that the DIP switch settings on the back of the modem are 
set properly. In a normal installation the switches are as follows: 


- Switch 1 - UP 
- Switch 2 - UP 
- Switch 3 - UP 
- Switch 4 - UP 
- Switch 5 - UP 
- Switch 6 - UP 
- Switch 7 - UP 
- Switch 8 - UP 


4, Check the following: 
- Does the modem turn on? 


- Does it accept any commands? Does it respond to the "A/" 
command (See "Testing your Installation" in Chapter 2)? 


- Does it display messages? 
- Does it send or receive data? 


- Does the problem repeat, or does it seem to come and go 
irregularly? 


- Can the modem continue to process commands? 


- What happens to the command, message or data that fail to 
work correctly? 


- What is the last correct action just before something goes 
wrong? 


- What is the last screen message displayed? 
Check over what you've learned about the problem. Do you have a modem 


problem - or is it really a problem with something else? You will solve most 
problems by checking all the cables, and by checking the PC program. 
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DETAILED CHECK LIST 


Any of these things could be causing the problem; the telecommunications line, 
the hardware, the session details setup, the quality of the phone line. 


TELECOMMUNICATIONS LINE CHECKLIST 


If you're using a direct outside switched (dial-up) telephone line, check these 
things to find out if the problem is in the telecommunications line (that is, at 
the host, host modem or on the telephone line): 


- Is the host down? Is the host modem working? Is the port on the host 
available? The usual indication of a problem is a ringing phone with 
no answer. 


- Is the modem set up for Bell or CCITT standards? In Australia it 
should be CCITT. Have you set up the modem compatible with the 
host modem? Ask the systems programmer or on-site support person. 


- Are you calling the correct phone number for the host? (Call the 
number and listen for the characteristic tone signal. If a person 
answers, maybe you've got the wrong number!) 


- After you've installed your modem, can you still make a voice phone 
call from your attached handset (if any)? 


- If you're using automatic dialling, check to make sure that it's the 
correct number. Check that a dial tone is present first. 


SESSHSSHHSSSSHSHSHSSHHSSHSHSHSHESHSSSHSHSSHESHHSHSHSSHSHSSSHESESHHSHSESHHSHSHSHESHSSEHSHHOEESHECH OHS BEOREHEESE 


WARNING: Some PABX's and most Telecom Commander 
systems can cause serious operational problems. Call Telecom 
and ask them to provide a direct switched line or a modem 
piggyback socket. 


SHSTHSSSHSSHEHSHSHSSHSHSHSSHSHSHSHHSHHSSHHEHSSHHSSHSHSSCHEHSESSHE SHE SHEESH SESHSOHHEHEOSEHEHSHEHH SCHOO ES OE ESE 


HARDWARE CHECKLIST 
Run the loopback test to check that the SmartModem is functioning correctly. 


” Load up your PC communications program and enter terminal mode 
(without dialling and connecting to a host). 


> Type AT&T1<CR> ie: Analog Loopback mode. 
* You should have the message CONNECT displayed. If the CONNECT 
message is not displayed then the SmartModem is not functioning 


correctly. Check that the installation procedure has been followed and 
the serial port is configured correctly. 
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* Once the CONNECT message is displayed, type a few lines of 
characters until you are happy the data you're keying in is being 
retumed (echoed) correctly. You will see the characters displayed on the 
screen. Your typed data may sometimes appear in duplicate if you 
have set up yourcommunciations program as half-duplex. Don't worry, 
this is quite normal. 


« Wait 1 second, type in +++ (ie: 3 plus's) and wait 1 more second, 
which should retum the message "OK". 


: Then type AT&TO<CR> to terminate the test. 


COMMUNICATION PACKAGE 


Check these things to find out if the problem is in the way you set up your 
communications package: 


- Check to make sure that the protocol details specified in the set-up 
detail are correct for your session. 


To find out more about setup details and how to specify 
them. See the manual for the terminal package or 
protocol emulator you're using. They must be the same 
at cach end of the comms link, ie: the PC and the host. 


- Make sure that your LOGON procedure matches the host's 
requirements. The most common mistakes are spelling mistakes and 
wrong entries in LOGON, account and password. 


PHONE LIN ALITY CHECKLIST 


Check these things to find out if the problem is due to a poor quality telephone 
line: 


- If you're using a switched (dial) telephone line, check if the phone line 
is noisy. 


Some phone line problems that effect high speed modems are imperceptible to 
the human ear. The symptoms of such phone line problems are lots of errors 
and poor communication with a variety of hosts. If you encounter these 
problems, hang up and dial again. If these problems persist, then contact 
Telecom to solve them. 


APPENDIX D Page 4 


APPENDIX E 


GLOSSARY | 


analog signal - A signal that varies continuously over time. 


ASCII code - American Standard Code for Information Interchange. 
A standard way of representing each letter, number, 
special character and control character as a 7-bit binary 
number. 


binary digit - The smallest unit of information in the binary 
number system. Also called a "bit". 


binary synchronous communications- A type of protocol that synchronises both ends of the 
communication line, then transmits binary data across 
the line. 

bit | : See binary digit. 

digital data - Data that can be represented by binary digits. 

EBCDIC code - Extended Binary Coded Decimal Interchange Code. A 


code used by IBM that represents each letter, number, 
special character, and control character as an 8-bit 
binary number. 


file transfer protocol - A protocol that only exchanges disk files with the 
host. This type of protocol does not allow you to 
communicate interactively with the host. 


interactive protocol - A protocol that lets you communicate interactively 
with the host. In this kind of protocol, part or all of 
the contents of the screen display are sent to the host 
when you press RETURN; you do not have to 
communicate with the host by sending it disk files. 


host - The computer that is in control in a data 
communications network. The host may be a 
mainframe, mini, or micro computer. 


modem - A device that converts digital signals to analog 
signals, and vice versa. Modem stands for 
"modulator-demodulator”. 

Prestel - British Telecom's Videotex/Viewdata service and the 


name of all services that use the BT protocol. 
System used by Australian Telecom. 


protocol - A set of rules for sending and receiving data on a 
communcations line. 


RS232 cable - Any cable that is wired in accordance with the RS232 


(or CCITT V24) standard, which is the world-wide 
standard data communications interface standard. 
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Teletex - A videocast (TV transmitted) Videotex system that 
generally lacks the interactive nature or high volume 
data base aspects of Videotex. 

Videotex/Viewdata - On-line interactive colour graphic information 


retrieval system. Users complete enquiries by 
entering simple commands and by accepting options 
displayed on menus. Now frequently linked 
("gateways") to other computer data base systems. 
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Note Subject Date 


1 PABX, SWITCHBOARDS, COMMANDERS ETC OCT 85 
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NETCOMM NOTES 


SmartModem (R) 123 
PABX's, Switchboards & Commander Systems 


1. Always use a direct outside telephone line if you can. They are much 
cleaner, ie no operator interrupts, disconnects, etc. 


2 If you must go through a PABX or Switchboard then you need to bear 
these points in mind: 


a) Don't forget to put the "0" or "9" at the front of the 
number you're dialling, if required. 


b) If it takes a while to get an internal line and/or an 
outside line, don't be afraid to put in a couple of 
commas to make sure that you get connected, 
eg:ATD,,9,,1234567<CR>. The commas indicate to 
the Modem that a pause of approximately two (2) 
seconds is required. 


9) Check to see if your PABX or switchboard is tone 
only. If it is, then you won't be able to pulse dial the 
"9" or "O" to get your outside line. Get around this 
by telling the modem to dial the prefix in tone, eg: 
ATDT,,9,,P1234567<CR>. This dials the outside 
line prefix in tone and the telephone number in pulse 
(know as decadic). 


3: Connections into PABX's, Switchboards & Commander Systems: 
The Telecom 605 plug supplied on the end of the long white cable 


supplied with each SmartModem is wired for a standard telephone 
connection and what Telecom calls "Mode 1" (for modems), ie: 


TELECOM 605 PLUG 


6 Green 
5 White 


Wi 


2 Red 
1 Blue 


Figure 1 


Some private PABX & Switchboards wire up the wall sockets 
differently to Telecom and therefore cause some confusion to systems 
(such as SmartModem which expect standard Telecom sockets). 


To get around some of this confusion there is an option: 
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Commander Systems - 


The wiring of the sockets for Commander systems is different to 
standard telephone handsets. One of Telecom's suggestions for 
including devices such as SmartModem into an organisation with only 
Commanders is to get them to instal a Y switch, see diagram below: 


Y Switch 


Telecom 
Phone 


-- YX (1) 


Network 


Commander 
Handset PC or Terminal 
Commander with SmartModem 
Control Unit installed 
Figure 2 


That is, at the flick of a switch, you intercept one of the telephone 
lines before it gets into the Commander system. For the period you 
require it, that line is dedicated to you and your communications and not 
available to the Commander system. Telecom will install this system 
for a small charge. 


The Telecom Australia pamphlet "Data Communications through 
Telecom Commander Systems” describes the methods by which 
modems may be used with Commanders. 


4. Remember: You can't tone dial on pulse (decadic) only Telecom 
exchanges, but you can usually pulse dial on tone exchanges. 


5. If you like your current telephone handset and still want to use it along 
with the SmartModem, NetComm has available a range of "Super 
Snap" connectors that do just that. You can connect your normal 
phone or one of the NetComm optional handsets. Refer to the 
pamphlet inside the modem package. 
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COMMAND 
Escape Sequence 
On-Line 


Reset 
Echo 


Bell 


Monitor Speaker 


Response Code 
Quiet 


Self Test 


Dial 

Redial Last Number 
Set Registers 
Answer 

Read Registers 
Extanded Responses 


Synchronous/ 
Asynchronous 
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* = Factory and Default Settings 


CODE 


+++ 


© 


Z 
E 


PARAMETERS 

Pause 1 second before and after 
0 = Go back on-line; 

1 = Initiate retrain; 

Restore from Non-Volatile RAM 


0 = Off 
1 = On* 
Originate Answer Range 

300 1200 2400 2. 23 
O0= V21 V23 V22bis V23 V22 V21* 
1= 103 212 2400 V22 V21 V23 
2= V21 V22 V22bis V22 V21 V23 
3= V21 - - V21_ = - 
4= 103 - - 103_—- # 
S= - V23 - - V23 - 
6= - V22 - - V22 - 
7J= - 212 - - V22 - 
8= - -  V22bis - - V22bis 
9= - - Bell 2400 - Bell 2400 


10= V21V23 V22bis V23. «V21 ~+V22 
11 = V21V23 V22bis V21 V23 V22 
12= V21 V23  V22bis V23, -V22 ~V21 
13 = V21V22 V22bis V21 V22 V23 
14= V21V22 V22bis V22 V23 V21 
1S = V21 V22 V22bis V22 V21 V23 


0 = Off 

1 = On during dial/answer; off on connection* 
2 = On always; 

0 = Display numeric; 

1 = display verbal responses* 

0 = Send responses* 

1 = responses off 

0 = Halt test; 

1 = Local Analog Loopback 

4 = Grant RDL; * 

5 = Deny RDL; 

6 = Start RDL 

Followed by 0-9, TPR; 

Repeats last AT command 

n = 0-27 = Special Registers 

Answer call 

n = 0-18 = Special Registers (see P.T.O.) 
0 = Issue basic responses | to 4 * 

1 = Issue extended responses 1 to 10 


0 = Asynchronous operation * 
1 = Synchronous operation 
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Guard Tone &G 0 = Do not generate * 
1 = Generate tones at 550 Hz 
2 = Generate tones at 1800 Hz 
Long Space Disconnect > 4 0 = Disable long space disconncct* 
1 = Enable long space disconnect. 
Carrier Detect &C 0 = Always on; 
1 = determined from remote modem* 
DTR &D 0 = Always high; 
1 = Determined from remote host. * 
Generate Clocks &X 0 = Modem generates;* 
1 = PC/terminal generates; 
2 = received from host 
Hang Up H 0 = Hang up 
1 = Go off-hook 
Read Factory Defaults &F No parameters 
Write to & W No parameters 
Non-Volatile RAM 
Answer Tone Sequence &A 0 = Full Answer Tone sequence Is issued on first range only.* 
1 = Full Answer Tone sequence is performed on each range. 
Idenufy I No parameters 
ESPONSE DE 
0 OK Command accepted & executed 
1 CONNECT Carnier detected & connection established 
2 RING Ringing signal detected 
3 NO CARRIER Carrier lost or not detected 
4 ERROR Command > 40 chars; not recognised; Speed of 300 selected for synch operation 
5 CONNECT 1200 Carrier detected at 1200/75 or 1200 
6-9 -- Not used 
10 CONNECT 2400 Carrier detected at 2400 
SPECIAL REGISTERS 
REGISTER RANGE DEFAULT 
0 0-255 01 Ring to answer on 
2 0-127 43 Escape Code character (255 disables) 
3 0-127 13 Value for <CR> Carriage Return 
4 0-127 10 Value for Line Feed 
5 0-127 08 Value for Back space 
6 1-30 02 Wait time for dial tone (Sec.) 
7 1-60 30 Wait time for carrier (Sec.) 
8 0-30 02 Pause Length (Sec.) 
9 1-255 12 Carrier Detect Response Time (Tenths Sec.) 
10 1-255 14 Carrier Loss Response Time (Tenths Sec.) 
11 1-255° 08 Auto Ranging Detect Time (Sec) 
12 3-255 50 Escape sequence time delay (1/50 sec.) 
18 0-255 60 RTS Loss Time (Sec) 


NetComm (Australia) Pty Limited 
P O Box 284, Pymble NSW 2073 


(Incorporated in NSW) 
Block B, 25-27 Paul Suet Nth 


AUSTRALIA North Ryde NSW 2113 
Tel: (02) 888-5533 

Viatel: 288855330 

Minerva: 07:DNC002 

Telex: AA27488 MODEMS 
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(10/86 V.9xx) 


APPENDIX G Page 2 


SmartModem Family User & Reference Manual 


APPENDIX H 


Defaul in 


The factory default sctting for the SmartModem family modems can be 
reestablished in the modem with the &F command. 


The first modems to use the "AT" command set did not have any non-volatile 
memory. Their default operation was established by switch settings. When an 
ATZ command was issucd to the modem the default parameters were established 
from the settings of the command switches. 


The present generation of "AT" command set modems, including SmartModems 
covered by this manual, can be instructed to store the equivalent of switch 
settings (and many other parameters) in non-volatile memory. An ATZ 
command establishes operating parameters from the information stored in the 
SmartModem's non-volatile memory. 


The &F command resets the SmartModem's paramtercs to a known state, 1.e. the 
factory default settings. The &F command by itsclf will only resect the 
parameters for the modem until you change parameters individually or issue an 
ATZ command. To make the modem remember the factory default sctungs for 
reestablishing with the ATZ command you should also issue an &W command. 


Because the &F command establishes a known set of parameters in the 
SmartModem it is a good starting point for establishing your own individual sct 
of preferred parameters, which may be stored in the modem with the &W 
command. 
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The factory default settings established by the &F command are: 


BO Transmission mode (except 1200 & 2400 which are B2) 
El Echo commands 

Ml Speaker on during dialling 

Q0 Send responses 

Vi Send verbal responses 

X0 Basic response codes 

YO Disable long space disconnect 

& AO Full answer tone on first range only 
&C1 DCD determined from remote modem 
&G0 No guard tone 

&MO Asynchronous operation 

&T4 Grant RDL 

&X0 Modem gencrates sync clocks 
SO=01 Auto answer (on Ist ring) 

S$2=43 Escape code is "+++" 

$3=13 Carriage return 

S4=10 Line feed 

S$5=08 Backspace 

S6=02 Wait 2 seconds for dial tone 

$7=30 Wait 30 seconds for carrier detect 
$8=02 Dial pause for 2 seconds 

S9=12 Carrier detect response is 1.2 s 
S10=14 Carrier loss response is 1.4 s 
$11=08 Auto ranging detect time is 8 s 
$12=50 Escape sequence delay is 1 s 
$18=60 RTS loss time is 60 s 


(other S registers not used) 
Other conditions established by &F are: 
7 bits plus even parity 
1200 baud initial serial interface speed 


off line 
pulse dialling 
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A nagin nsideration 


The B command allows selection of a variety of autoranging sequences for auto 
answer operation. 


The time for "attempt to connect” on each range of the auto range sequence is sct 
by the S11 register. The factory default value for S11 is 8 seconds. With three 
ranges to auto range over this default value gives a total ranging time of 24 
seconds (3 x 8 seconds). 


To this must be added the answer tone sequence as set by the &A command. the 
factory default for the answer tone sequence of 5 seconds on the first range only. 
This yields a total factory default auto ranging sequence of 29 seconds (5 seconds 
+ 24 seconds). 


The autoranging defaults have been set this way because the factory defaults for 
most AT command set modems, when originating a call, will allow 30 seconds 
to detect carrier after the dial command is issued. An autoranging answering 
sequence of 29 seconds will generally allow adequate time for the calling modem 
to listen for the range it requires to connect. 


If you alter the value in the S11 register and/or the &A parameter you should 
ensure that the total value of the range sequence doesn't exceed 30 seconds unless 
you are prepared to instruct callers to set their modems for a longer wait time for 
carer (controlled by S7 on "AT" command set modems). 


NOTE: The time for carrier detect set by S7 starts immediately after the ATD 
command is issued, and includes dialling delays etc. 


POPES OCT EEREREHASEO RES AERECEE EES OCO SESE EEE EEE EEE SES EE EE DEERE DEERE OH ETE ETE SOR ESSO SET EE EET SEED SEE COOH OEE 


APPENDIX I Page I 


NetComm (Australia) Pty Limited 


PO Box 284 
Pymble, NSW 2073 


COMMUNICATIONS 

Telephone (02) 888 5533 
International (+ 612) 888 5533 
Fax (02) 887 2839 

Keylink: 6007: DNC002 

Viatel: 288855330 
Telex: AA27488 MODEMS 


Incorporated in NSW 


